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NEW SPECIES OF CRINOIDS, CEPHALOPODS AND 
OTHER PALAEOZOIC FOSSILS. 

BY S. A. MILLER AND WM. F. E. GURLEY. 



SUBKINGDOM ECHINODERMATA. 



CLASS CRINOIDEA, 

ORDER PAL.EOCRINOIDEA. 

FAMILY ACTINOCRINID.15. 

AGARICOCRINUS lOWENSIS, n. Sp. 

Plate I, Jig, 1, basal view; Jig, 2, summit view; Jig, 3, azygous view 
of the same specimen. 

Species large, subpentagonal in outline, by reason of the extension 
of the radial areas. Calyx very deeply concave, and vault corre- 
spondingly convex, leaving a thin visceral cavity. Plates thick, con- 
vex, and giving to the whole form a very rugged aspect. Of this 
species we have three specimens, two of them are substantially alike, 
though one has a more convex vault which is somewhat more evenly 
rounded. 

Basals form a flat hexagonal disc somewhat larger than the diam- 
eter of the column. First primary radials about as long as wide, 
and gently curve from the basal disc so as to form a concave bot- 
tom for the cavity of the calyx; three hexagonal, two heptagonal. 
Second i^rimary radials a little wider than long, quadrangular. 
Third i^rimary radials very little larger than the second and wholly 
within the concavity of the calyx, three hexagonal, two pentagonal, 
axillary, and support on the superior sloping sides the secondary 
radials. First secondary radials large, tumid or highly convex, the 
inferior part is within the cavity of the calyx and the superior 






purt cun^es over horizontally, in the direction of tlio arms. In the 
ray on tho right of the azygous area, in the specimen illustrated, 
the* first tertiary radials are somewhat trapezoidal in outline, and 
lit) uui tuivwr the superior faces of the tir-st XDrimary radials, and 
tin" ftecorul tertiary radials rest on both the secondary and first 
tertinry radirik; they are axillary and bear upon each upper slop- 
ing side ft free arm, which gives to this ray four arms. In the ray 
on the left of the azygous area the second secondary radiah on 
th^ proximal side, bears a single arm, there is an intercalated 
largi» plate resting in the angle formed by the two first primary 
rndiala, which is axillary and bears ujx)n each superior side a ter- 
tiary rmluil that supports a single arm, which gives to this ray 
tbfBe armB. Kach of the lateral rays is constructed in the same 
way, and fsch one bears three arms. In the ray opposite the 
A&ygouift ftrea each second secondary radial bears a single arm, 
which givoH in this ray two arms. Then* are, therefore, fifteen 
firms in this species, and fifteen ambulacral openings to the 
vault, which ftre very conspicuous in a summit view. The second- 
ary and tertiary radials are tumid and pyramidal plates. One of the 
othi^r specimens has the four-armed ray on the left of the azygous 
area, and tJie ihree-armed ray on the right. \V(* hhve elsewhere 
shown thatt ni our opinion, this variation should not be regarded as 
t>r i*[M'citic iinjK>rtance. The arms are composed of a double series of 
luterh»cking plates and each one is in the form of a sharp angular 
ridgi^ on ttie luwer side. 

The fimt regular interradials rest between the superior lateral sides 
nf the first primary radials and extend as high as the third primary 
nidinis. hi the area adjoining the four-armed ray, it is followed by 
two plnteB tliat separate the secondary radials and first arm plates 
and curve ovt^r the margin of the calyx and unite with three plates 
bidongirig lo the vault. In the area next to the left of the azygous 
area thor*- nn^ also three plates, but one of them is intercalated and 
nmi^ on tJn* top of the first secondary radial, and is cut off from unit- 
ing with ifie lihites of the vault. In each of tlu* other two areas there 
are only two jjlates, the second ones of which curve over the margin 
of the t^alyx and unite with the plates of the vault. Each of these 
|)latt^p ill tin* i4econd ranges are longitudinally convex or bear an 
elongnied iu»di\ There an* four plates in the azygous area. The first 
on« m iu line with the first primary radials and of about the same 



size. It is followed by three large and elongated plates in the second 
range that curve up out of tlie calicular cavity and over the margin 
of the calyx and unite with the x>lates of the vault. 

The vault is highly convex and more or less concave in the inter- 
radial regions. There is a large tumid i^late at the apex of the vault 
which is surrounded by eight j)lates. the two smaller ones of which 
unite with the minute i^lates that surround the azygous orifice. There 
is a large tumid plate over the junction of the ambulacral canals; the 
other plates of the vault are much smaller, but they are very irregu- 
lar in size; the smallest ones are in the regular interradial and azygous 
areas. The azygous area is wide and covered by numerous plates. 
The orifice is at the superior part of a bulbous swelling and sur- 
* rounded by small plates. 

This is the first fifteen-armed species ever described and may be 
distinguished by that character alone. It is, however, to be distin- 
guished by its general form, peculiar arrangement of the secondary 
radials, and by the regular interradial and azygous plates. 

Found in the Keokuk group, at Keokuk, Iowa, and now in the col- 
lection of Wm. F. E. Gurley. 

AdARICOCRINUS KEOKL'KENSIS, n. sp. 

Plate 1, Fi<j. 4, basal view: Fiij. :">, siinnuit ricfc: Fig. 6\ azycjous 
view of i^(nnc s/)rcinirn. 

Species large, subpentagonal, in outline, by reason of the exten- 
sion of the radial areas, calyx very deeply concave and vault very 
highly convex leaving a thin visceral cavity, and, in these respects, 
very much resembling A. ioivcnsii^ above described. Plates thick, 
convex, and giving to the whole form a rough aspect. 

Basals form a slightly concave hexagonal disc that is substantially 
covered with the end of the column. First primary radials about as 
long as wide, and gently curve from the basal disc so as to form a 
concave bottom for the cavity of the calyx, three hexagonal, two hep- 
tagonal. Second primary radials nearly as long as wide, quadrangu- 
lar. Third primary radials somewhat wider but not any larger than 
the second and wholly within the concavity of the calyx, pentagonal, 
axillary, and support on the upper sloping sides the secondary radials. 
First secondary radials large, tumid and having the inferior end 
within the cavity of the calyx, and the superior part curving over, 
horizontally, in the direction of the arms. In the ray on the left of 
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the azygous area the first secondary radials are axillary and on each 
proximal side support two tertiary radials and on one distal side a 
single large tertiary radial and on the other, which adjoins the 
azygous area, three tertiary radials, which arrangement gives to this 
ray four arms. One of the lateral rays is constructed in a some- 
what similar manner, though, on one of the proximal sides of the 
first secondary radials, there are two tertiary radials, and, on the 
other, there are three, and, on each of the distal sides, there are two 
tertiary radials, which gives to this ray four arms. In the ray on 
the right of the azygous area there is a pentagonal plate inserted in 
the angle formed by the first secondary radials which supports upon 
each of three sides a single tertiary plate ; those resting on the lateral 
sides are also supported on the first secondary radials, which gives 
to this ray three arms. In the other lateral ray there is an hexag- 
onal plate inserted in the angle formed by the first secondary radials, 
which bears upon one upper side a single plate that supports a sin- 
gle arm and upon each of two sides a plate that supports a single 
arm, and upon the other a plate that supports upon each of two 
sides a plate, that together support a single arm, which gives to this 
ray three arms. In the ray opposite the azygous area the first sec- 
ondary radial supports on one side a single secondary radial that 
supports an arm and the other secondary radial supports two plates 
that support a single arm, which gives to this ray two arms. There 
are, therefore, sixteen arms in this species, and sixteen ambulacral 
openings to the vault, which are very conspicuous in a summit view. 
The arms are composed of a double series of interlocking plates and 
each one is in the form of a sharp angular ridge on the lower side. 

In each regular interradial area there are three plates, one follow- 
ing the other. The first one rests between the superior lateral sides 
of the first primary radials and extends as high as the third primary 
radials. The second one extends about as high as the first second- 
ary radials and the third one curves over the margin of the calyx 
and unites with the plates of the vault. In the azygous area there 
are six plates. The first one is in line with the first primary radials 
and about the same size. It is followed by three plates, the middle 
one of which curves up out of the calicular cavity and over the mar- 
gin of the calyx and unites with the plates of the vault. Each lateral 
one extends about as high as the first secondary radials and is fol- 
lowed by another elongated plate that curves over the margin of the 
calyx and unites with the plates of the vault. 



The vault is exceedingly convex and very slightly depressed in tke. 
interradial areas. There is a large tumid plate at the apex of the 
vault, which is surrounded by seven large tumid plates. There arc^ 
three large tumid plates over the junction of the ambulacral canals 
in each of four of the radial series, and one over the junction of the 
ambulacral canals, in the ray opposite the azygous area. The other 
plates of the vault are much smaller, but very irregular in size, the 
smallest ones are in the regular interradial and azygous areas. The 
azygous area, is wide and covered by numerous polygonal plates. The 
azygous orifice is at the sui)erior part of a bulbous swelling and sur- 
rounded by small plates. 

This is the first sixteen-armed species ever described except the 
Acfinocrinus {/) Iwlice of Hall to which it bears very little, if any, 
resemblance. It would seem to be as nearly related to A. iowensis^ 
above described, as to any other species, but it is widely different 
from that 8|)ecies, in the azygous and interradial areas, in the sec- 
ondary and tertiary radials, and in the i)lates of the vault, beside 
having sixteen arms while that species has only fifteen. It is a very 
strongly marked species. 

Found in the Keokuk Group, at Keokuk, Iowa, and now in th^ 
collection of Wm. F. E. Gurley. 

Remarks on Agaricocrinus. 

Aguricocrinus is a well marked genus that does not graduate into 
any other nor toward any other through any of the species belong- 
ing to it. It is only known from the lower half of the Subcar- 
boniferous System. It first makes its appearance in the Chouteau 
limestone. Here we find A, hUiiri, which has a subquadrate flattened 
body and bears only nine arms. The ray opi)osite the azygous area 
bears a single arm, and each of the other rays bears two. It is the 
only nine-armed species that has been described, and has very little 
resemblance in either form or structure to any genus or species that 
preceded it. There have been described, also, from the Chouteau 
limestone, three ten-armed species, viz.: A, (/ermani/8, which is a 
small species, having a flattened body and a tumid plate above each 
ambulacral orifice; the vault is covered by fewer plates than any 
other known species; A. clioufennensis, which has an abrupt basal 
depression, subcorneal vault, and unequal radial series; and A. 
sampsoniy which bears very large arms, in proportion to the size of 

the flattened calyx. These species are widely separated from each 
—2 
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otlj^ep and readily distinguished by any one having any knowledge 
of the structure of crinoids, but they are not linked by any series 
of gradation with any known genus or species belonging to an 
earlier age. 

. Prof. James Hall described twelve ten-armed species from the 
Burlington Group, viz.: A. hellUrema, A. couce^rus, A. corrngatuSj 
A:hrevis, A.excavatus, A.inflatus, A. geomefri'cus, A. ornotrema, 
A; pentagonus, A. plnnocoiivexus, A. pyraniulatus smd A. stellatus. 
Of these only eight, viz.: A. excavahis, A. hreviSy A, pyramida- 
tus, A, stellatus, A. com^cxus, A. ovnotrcma, A. pentag(mus, and 
A. geometricus have been, in any manner, illustrated. We have 
had occasion to examine the definitions and illustrations as well as 
specimens belonging to these eight species and have found no 
synonymy among them. A. bellifrema has been called a synonym 
for A. ornotrema, and A. corrugatus has been called a synonym for 
A, pyrdmidatiis] hut A. j^lctfioconvexus and A. inflaf us, from their 
definitions, seem to be good species. It would bo very gratifying 
to have some one illustrate these two siDccies, who has some 
knowledge of fossils, in order that they might take their rank with 
other described and illustrated forms. We described A. illinoiscn- 
818, which has a depressed body with a peculiar pentagonal outline 
and ten arms, from the Burlington Group. These are all the ten- 
armed species that have been described from this Group. 

There have been described, from the Burlington Group, five 
twelve-armed species, viz.: A, biillatus, A. fisceUiis, A. nodosus, A. 
hodgsoni and A, adamsensis, all of which have been illustrated, 
except A, fiscellus. It was described by Prof. Hall as an Actinocrinus 
and he said: "It is not of the type of Agaricocrinus, Troost, or 
Amphoracrinus" His definition, however, would lead us to suppose 
he had before him an Agaricocrinws and a distinct species. A. huh 
ia/ws. Hall, and A, noJos us, Meek and Worthen, are distinct and 
well characterized species very far removed from A. americanus, 
with which they have been erroneously classed by some, as synonyms. 

The above are all the species which have been defined from the 
Burlington Group, and, it will be noticed, that they possess either 
ten or twelve arms. Prof. Meek mentioned the fact that he had seen 
an eleven-armed specimen, but he did not describe it. 

There have been described from the Keokuk Group, three ten- 
. armed species, viz.: A, arcula, A, whitfieldi and A. wortheni. They 
have been quite fully illustrated and are very distinct species. 
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There have been described, from the Keokuk Group, eight twelve- 
armed species, all of which have been properly illustrated. Thfey 
are as follows: A. crassusj A. elegans, A. eris, A, indianensis, A. 
splendens, A, springeri, A, tuherosus and^. turpirium. These spe- 
cies are widely diflFerent from each other and clearly distinct. A\ 
eris is from Richfield, Ohio, and, at the time of its original defini- 
tion, was referred to the Waverly Group; but the rocks are decidedly 
above the Waverly Group, and are now known to belong to the 
Keokuk. 

A. iuberosuSf Hall, is properly the type of the genus. Prof. Hall 
published Troost's Mss. definition of the genus (Geo. Sur. Iowa*, 
560), and said it was founded upon A. tuherosus, proposed by Troost, 
which he Baid had been later described by Roemer, under the name 
of Ainphoracrinus americanus. Prof. Hall then proceeded to define 
A. tuhei*osus (Geo. Sur. Iowa, 617), and very fully described a 
twelve-armed spe<;ies, which is very common about Keokuk, Iowa, 
and of which we have examined more than one hundred good speci- 
mens. The species described by Roemer, under the name of Am- 
phoracriniia amcricanus has very little resemblance to it, and is, 
as we understand his illustration, a fourteen-armed species, and we 
have specimens of it collected at the typical locality in Tennessee , 
which bear fourteen arms. The Mss. name, A. tuherosus^ 
Troost, has no validity, because he did not define the species 
and because no one else has published what he said about 
it. Prof. Hall used the specific name tuherosus supposing 
that he was applying it to the same form to which Troost had ap- 
plied it and to which Dr. Roemer had given the name americanus; 
but he was applying it to quite a marked and diflferent species 
which he carefully described, and which must bear his name, be- 
cause a catalogue name does not preoccupy a word or give it any 
force as a specific name. The name is, therefore, A, tuherosus. Hall, 
and not A. tuherosus, Troost. Prof. Hall followed the definition of 
the genus, with the description of the species A. hullatus, and pub- 
lished the definition of A. tuherosus farther on in the book/ but 
that does not affect the question of the type of the genus, for he 
very clearly set forth A, tuherosus as the type. 

The mistake of calling A, tuherosus a synonym for A. americcmus 
has, probably, been carried into the literature of the subject, because 
so few copies of Bronn's Lethea Geognostica, in which Roemer pub- 
lished his A, americanus, ever reached America. We have never 
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been able to obtain a copy of the work, but Dr. Suess, of Philadel- 
phia, has furnished us with a copy of the figures 15a and 15?) and a 
translation of the definition which is as follows: 

"Amphoracrinus americanus, n. sp. 

"The whole surface is a somewhat depressed expansion of the lower 
half of the calyx, which gives to this species a widely different aspect 
from the type of the genus. It is also considerably smaller there 
than A, gilbertsoni.* An examination of the figures will show the 
sculpturing of the plates which is characteristic of every species." 

This definition would not be sufficient to establish a species, but 
the figure, 15a, gives an azygous side view of an Agaricooriniis and 
shows four arm openings, upon each side of the azygous area, and 
the figure 156 shows a basal view of the calyx, and that the ray on 
each side of the azygous area possesses four arms and each of the 
other three rays possesses two arms, which gives to the species fourteen 
arms. After receiving these drawings we were able to identify four 
specimens, from Roemer's type locality, at White Springs, Tennessee, 
with A. americanus. We have examined a great many specimens of 
' Agaricocrinus from the Keokuk Group of Kentucky and Tennessee, 
but have not found a single specimen of A.tuherosuSy Hall, among 
them. 

Our specimens of A. tuberosus show a great variation in size, in 
the concavity of the calyx, and height of the vault. The proportional 
length of the secondary radials differs, in different specimens, and in 
some specimens the rays, on each side of the azygous area, are much 
more prolonged than in others, this is especially the case in large 
specimens, with a depressed convex vault; but the fundamental 
structure and arm formula remain so constant, that there is no diffi- 
culty in referring them to the same si^ecies. 

There has been only one thirteen-armed species, A. gorbyijde- 
r scribed from the Keokuk Group. 

There have been three fourteen-armed species described from the 
Keokuk Group, viz.: A. americanus, A. (lissimih's and A. profundus. 
They are all very pronounced and distinct species. 

There has only been one fifteen-armed species described from the 
Keokuk Group, viz.: A. iotveiisis, above defined. 

A. keokukensiSy as above described, has sixteen arms. 

Agaricocrinus (f) helice described as Actiuocrimts helice from the 
Waverly Group, at Richfield, Ohio, which, as above remarked, is from 
rocks above the Waverly Group and belonging to the Keokuk, has. 
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as stated, in Ohio Pal., vol. 2, p. 163, an arm formula of 4+3+ 
2+3+4^16 arms, or 4+3+2+4+4=17 arms. We are inclined to 
think that two species are described here under one name;^ but speci- 
mens from that locality are very poor, and those which we have, 
possess only sixteen arms, and we cannot throw any additional light 
upon the subject. The reference of the species, however, to Agari- 
cocrinus is very doubtful. 

Agaricocrinus nodulosiis from the Keokuk Group has 17 arms. 
The arm formula is 4+4+2+4+3. And A, macadamsi has 18 
arms. The arm formula is 4+4-| 4-^3+3. This species is one of 
the largest, has the most numerous arms and belongs to the last of 
the race. 

We have thus taken, briefly in review, all the species of Agarico- 
crinus that have been described. They belong to the Chouteau, 
Burlington and Keokuk Groups. Names have been given to forty 
two species. AH of these have been illustrated except five, three of 
which are believed to be good and valid species and the other two 
may be classed as doubtful, because they were named thirty six years 
ago and have never been illustrated, and some authors have said they 
are synonyms. All we can say is that we have not identified them in 
our collections. It is very easy for some to say, that one species is a 
synonym for another, but the student will find that good authors 
rarely make a synonym, and, if one occurs, it is under such cir- 
cumstances that ordinary prudence will not guard against it. We 
have seen ten-armed species described by Hall, from the Burlington 
Group, twelved-armed species described by Hall from the Burling- 
ton Group, twelve-armed species described by Meek & Worthen from 
the Burlington Group, and twelve-armed species described by Hall 
from the Keokuk Group, all of which have been finely illustrated, and 
occur, in Iowa and Illinois, classed as synonyms tor Agan'cocn'nns 
americanns, which has never been described, but which is a fourteen- 
armed species, as shown by the illustrations, and has never been 
known to occur, except in the Keokuk Group of Tennessee. Such 
erroneous classifications are without any discrimination, and usually 
without examination, but there is no way of preventing the preten- 
sions. 

We would again call attention to the distribution of the species in 
the diflferent Groups of rocks. The species from the Chouteau lime- 
stone are small and bear either nine or ten arms. Those from the 
Burlington Group are larger than those from the Chouteau, but are 
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not as large, generally, as those from the Keokuk. The Burlington 
forms described possess either ten or twelve arms, but Prof. Meek 
mentioned a specimen with eleven arms which he thought was ab- 
normal. Those from the Keokuk Group possess ten, twelve, thirteen, 
fourteen, fifteen, sixteen, seventeen or eighteen arms. The Chouteau 
forms have a depressed body, the calyx is almost flat and only slightly 
concave about the column, and the vaults are depressed convex or 
only moderately elevated. Some of the Burlington forms are con- 
structed upon a somewhat similar plan, but others have a deeply con- 
cave calyx and highly convex v^ault. None of the Keokuk forms are 
like the Chouteau species, but some of them resemble some of the 
Burlington species, though generally they are more robust and have 
deeper calices and higher vaults. 

The genus Affaricocriaus has not be?n found, so far as we are ad- 
vised, in the Waverly Group of Ohio, in the Marshall Group of Mich- 
igan, in the Kinderhook Group of Indiana, Illinois or Iowa, notwith- 
standing there are numerous very fossiliferous localities, many of 
which, like Rockford, Indiana, and Burlington and Le Grand, Iowa, 
are famous almost all over the world. It occurs in rocks of that age 
only in the Chouteau limestone of Missouri. The genus has been 
recognized, however, at almost every locality where the Burlington 
or Keokuk Group has been determined, in Iowa, Missouri, Illinois, 
Indiana, Ohio, Kentucky and Tennessee. The abrupt appearance of 
the genus Agaricocrinus in the Chouteau limestone, in a single local- 
ity in Missouri, and its confinement to that geographical locality 
throughout that geological age, and its distribution over seven states 
during the two succeeding geological ages, that are represented by 
the Burlington and Keokuk Groups, and its abrupt disappearance 
before the close of the Keokuk age, is wholly a mystery to us, and 
can be in no manner accounted for by our knowledge of the theory 
of evolution. Sir Charles Lyell, in speaking of the distribution of 
living genera, said : 

"Dr. Bachman pointed out to me ten genera of birds and ten of 
quadrupeds, all peculiar to North America, but each represented on 
the opposite side of the Rocky Mountains by distinct species. The 
theory of specific centers, or the doctrine that the original stock of 
each species of bird and quadruped originated in one ^pot only, may 
explain in a satisfactory manner one part of this phenomenon, for we 
may assume that a lofty chain of mountains opposed a powerful bar- 
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rier to migration, and that the mountains were more ancient than the 
introduction of these particular quadrupeds and birds into the planet. 
But the limitation of peculiar generic types to certain geographical 
areas, now observed in so many jmrts of the globe, points to some 
other and higher law governing the creation of the species itself, 
which, in the present state of science, is inscrutable to us, and may, 
perhaps, remain a mystery forever. The adaptation of peculiar 
forms, instincts, qualities and organizations to the present geography 
and climate of a region, may be a part only of the conditions which 
govern in every case the relations of the animate beings to their hab- 
itations. The past condition and changes of the globe and its inhab- 
itants, throughout the whole period when the different beings were 
entering, each in succession, upon the scene, and all the future con- 
ditions and changes to the end of vast periods, during which they 
may be destined to exist, ought to be known, before we can expect to 
comprehend why certain types were originally selected for certain 
areas, whether of land or water." [Second visit to the United States, 
Vol. 1, p. 223.] 

These remarks were printed before the establishment of the theory 
of evolution which now prevails among the naturalists of all coun- 
tries and which has expanded our notions of the development of 
species by combining with our knowledge of the never-ceasing 
change and variations of animals and plants the laws governing the 
survival of the fittest under other environments and conditions; but 
the same mystery surrounds the peculiar limitation of certain 
genera to small geographical areas that did when Lyell wrote the 
above quotation. And the Darwinian theory offers us no assistance 
in accounting for such a fossil genus as Agaricocrinus. We may 
suppose that the various species could have been evolved, in the 
geological ages, from one type; but granting as actual facts all that 
we may suppose, yet the beginning of the genus and the ending re- 
main absolutely unaccounted for even in theory. The development 
of all vegetable and animal life from a single monad is quite as 
chimerical as the special creation of each species out of the ele- 
ments or from nothing. The invertebrate fossils, from the palaeo- 
zoic rocks, afford no evidence to prove such fanciful imaginations. 
They show us that species were subject to such variations as we 
find now among living species, and they preserve for us the evi- 
dences of injury inflicted during life, showing that they recovered 
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from their afflictions and withstood their vicissitudes, as similar 
grades of animals do now; but the abrupt app)earance of a distinct 
genus, in a given geological age, and its confinement to a limited 
geographical area, and then its absolute extinction when it seems to 
have reached its largest size and most complete development, must 
be the result of some law or combination of laws which we not only 
do not understand, but of which we have no rational conception. 

The fossils are the facts and the evidence in palaeontology, and 
they have been collected in detached and remote places and stored 
in different states. From having observed a very limited number of 
these facts some authors have built cloudy systems and made use- 
less speculations that are mere rubbish in the way of progress. The 
fossils are the indexes of nature; they must be observed with the 
eye, and from their appearance only can we become acquainted with 
the anatomy or hard parts of the animals. Until we are thoroughly 
acquainted with the anatomy of an animal, we are unprepared to 
discuss its physiology. Physiology is the word used by the medical 
men to express the science which unfolds the nature of life, the 
etymology and original acceptation of which means the doctrine of 
nature, but Treviranus, a German author, at a comparatively recent 
date, proposed the term "biology" for science of life instead of phy- 
siology, and naturalists who are not medical men use the word 
"biology" exclusively, and medical men generally retain the older 
name "physiology" to express one and the same thing. The biology 
is inseparable from the anatomy. The biological functions are 
manifested as the anatomical parts are developed and completed; 
they are modified with the afflictions of the anatomy; they decline 
and decay with it, and the biological functions cease when the softer 
anatomical parts are destroyed. 

It was not uncommon for naturalists in the last century to arrange, 
from a few specimens in a museum, what they supposed repre- 
sented the animal kingdom, in a successive series of development 
governed by, the external appearances. They followed the chain, as 
they supposed, link after link, without a break, innocent of the fact 
that the internal comparative anatomy, when examined, would break 
the chain into fragments and wholly destroy the fancy of the gradual 
ascension and progression. We think we have seen in recent 
palseontological productions the arrangement of fossil shells, in suc- 
cessive series, from species to species, through different geological 
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ages, as if they formed a chain in evolution, but it will separate, 
link after link, in like manner, under the glance of a scientist. 

A knowledge of evolution followed the domestication of animals 
centuries ago but how and where it takes place is a subject of mod- 
ern investigation. And we do not know how or where it has taken 
place, except as a result of observation and experiment. The theory 
of evolution does not account for anything, though an established 
fact may b3 consistent with the theory. All biological knowledge 
follows the discovery of the hard and soft parts of the anatomy of 
living animals, but among extinct fossil animals it is only to be in- 
ferred after a full knowledge of the hard parts found preserved. 
And Agarirorriiivs is a good genus with which to make an illustra- 
tion. We know that some crinoids, as Eu<xihf})ton'inus, were per- 
manently attached by roots that penetrate the mud, at the bed of 
the sea, like a forest tree penetrates the soil on land, that others, 
like AnomaJocvhiUH attached roots to foreign objects, or were free, 
like Pyrnorrinus, and though floaters could attach themselves by 
coiling the tapering ends of their columns around other objects; but 
we do not know to which of these divisions Af/arlrom'nns belonged. 
We know that the columns in some crinoids were square, others 
pentagonal and others round and that the column of AgaricocriniiH 
was round; but we do not know what significance, if any, in the line 
of development, is to be attached to the form of the column, its 
structure, or the shape of the columnar canal. Wo know nothing 
of the internal anatomy of the calyx or head of A(iaricocrinus and 
cannot trace the source of the genus, if it is to be found, in known 
species of earlier age or find the evidences of its survival, if it did 
survive, in later crinoidal forms. 

We know by the three basals, absence of subradials, presence of 
primary radials and regular interradials, that A(/(n'icocrhius must be 
classed, in the family ActinovriniiUv, which is established on the 
hard parts of the fossilized tests, and which has had no representa- 
tive, so far as discoveries have progressed, since the Subcarbonifer- 
ous age. They ante-date the Carboniferous period. An old Eng- 
lish naturalist said, "Providence maintains and continues every 
created species; and we have as much assurance, that no races of ani- 
mals will any more cease, while the earth remaineth, than seed time and 
harvest, cold and heat, summer and winter, day and night." But 
we have, on the contrary, every assurance that observation, discov- 
—3 
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ery and study has ofiFered, not only that the forty-two species of 
Agaricocrinus were confined to the geological ages, from which they 
have been described, but that the gimua and the entire family of 
genera to which it belonged, so far as the biological ])art or the phy- 
siological functions of the animals are concerned, were annihilated 
absolutely from the face of the earth, in the Subcarboniferous pe- 
riod of geological time. They were not annihilated at the same time 
nor by any convulsion of nature. Instead of one species graduat- 
ing into another, by improvement or decline, which may ix)ssibly 
have been the case, in some instances of which we have no proof, the 
general rule was that one species became extinct at one time and 
place, and another became extinct at another time and at another 
place, and, in this way, not only the forty-two species which are now 
known were obliterated, but all the unknown species belonging to 
the genus, and all allied genera which belonged to the same family 
were annihilated before the Coal Measures or Carboniferous pericxl. 

BATOCRINUS SHAKONENSIS, U. sp. 

Plate J, Fig, 7, azygous side view; Fig. 8, opposite view; Fig, 9. 

lateral rieiv. 

Species medium size, somewhat biturbinate. Calyx funnel shaped, 
rapidly expanded at the arms, a little less than twice as wide as high. 
No radial ridges, surface plane and smooth or, possibly, finely gran- 
ular. Ambulacral openings directed a little above a horizontal line, 
and not visible in a basal view. An ovarian pore on each side of the 
pair of arms opposite to the azygous area, and they are all we have 
detected in two finely preserved specimens. 

Basals form a disc about four times as wide as high. It bears a 
plight band and has an hemisi^erical depression for the attachment of 
the column. First primary radials large and wider than long, three 
hexagonal, two heptagonal. Second and third primary radials together 
smaller than the first. Second primary radials (luadrangular, two or 
three times as wide as long. Third primary radials very little larger 
than the second, pentagonal, axillary, and in the ray opposite the azy- 
gous area bears upon each upper sloping side three secondary radials, 
which gives to this ray two arms. In each of the lateral rays the 
third primary radial bears ui^on each upi)er sloping side two sec- 
ondary radials, the last ones being axillary, and bearing upon each 
upper sloping side two tertiary radials, which gives to each of these 
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rays four arms. The third primary radial on each side of the azygous 
area bears upon the distal side three secondary radials and upon the 
proximal side two secondary radials, the last being axillary, and bear- 
ing upon each upper sloping side two tertiary radials, which gives to 
each of these rays three arms. There are, therefore, sixteen arms in 
this species. The arm formula is S-f 4+2 14 (-3. 

There are two plates in each regular interradial area, the first one 
is nearly as large as a first primary radial, and the second one is quite 
small and cut off from the vault by the union of two secondary radials, 
or two tertiary radials, in each adjacent ray. In the azygous area 
there are seven plates. The first one is in line with the first primary 
radials and as large as either of them. It is followed by three rather 
large plates, in the second range, and above these upon the right side 
and superior part of the middle one there are two plates, one of which 
is followed by a small plate that separates the tertiary radials and 
unites w^th the plates of the vault. 

The vault is unsymmetrical. It is most tumid above the four armed 
rays and somewhat longitudinally depressed on the azygous side. 
The plates are convex, and there is a large subcentral proboscis. 

The shape of the vault reminds one of the vault in Batocrinus 
piframlddfiis, but the two species are so widely separated, in all the 
material parts of the structure, that no comparison is necessary. In 
structure it comes nearer Batocrinus cogvfftus than to any other 
si>ecies, though the arm formulas are different and there are more 
secondary and tertiary radials in this species than in that one. In 
general appearance th(»re is very little resemblance between the two 
species. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 
the southwestern part of Missouri, and now in the collection of 
S. A. Miller. 

BATOCRINT'S SCITULUS U. Sp. 

Plate ly Fif/. 10, aziff/atfs siflr: Fi(j. 11, opposite view. 

Species medium size, biturbinate. Calyx obconoidal. about one- 
fourth wider than high. No radial ridges. Plates very slightly con- 
vex except the first primary radials and first azygous plate, each of 
which bears a central node. Ambulacral openings directed a little 
above a horizontal line. No ovarian pores discovered. 
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Basals form a round cup about twice as wide as high. It bears a 
well-defined band, and has an hemispherical depression for the 
attachment of the column. First primary radials large, a little 
longer than wide, three liexagonal, two heptagonal. Second and 
third primary radials together not as large as the first. Second 
primary radials quadrangular, about twice as wide as long. Third 
primary radials very little larger than the second, one heptagonal, 
two hexagonal, two pentagonal, axillary, and, in the ray opposite the 
azygous area, bears upon each upper sloping side two secondary 
radials, which gives to this ray two arms. In each of the other rays 
the third primary radial bears, upon each upper sloping side, a sin- 
gle secondary radial, which is comparatively large, axillary and 
bears upon each upper sloping side a single tertiary radial, except, 
in the ray adjoining the azygous area, where there are two tertiary 
radials, which gives to each of four rays four arms. There are, there- 
fore, eighteen ambulacral openings to the vault, in this species. 
The arm formula is 4 I 4 +2-! 4H 4. There is a small intercalated 
plate above the third primary radial, in the ray on the right of the 
azygous area, in the specimen illustrated. It is this intercalated 
plate that makes the third primary radial heptagonal. We suppose 
this feature to be abnormal, and, therefore, not of specific import- 
ance. 

There are two plates, in each regular interradial area, one large, 
the other small and cut oflf from all connection with the vault by the 
union of the radials above. In the azygous area there are eight 
plates. The first one is in line with the first primary radials and of 
about the same size. It is followed, in the second range, by three 
plates, and above these there are four smaller ones that are cut off 
from any connection with the plates of the vault by the union of the 
second tertiary radials above them. 

The vault is nearly as large as the calyx and bears a very large 
central proboscis. It is covered by numerous slightly convex 
polygonal plates. 

This species has its affinities with B, affinis, which is a twelve 
armed species, B. approximatus, a thirteen armed species, jB. ver- 
iieuilianus, a fourteen armed species, B. rarufhilis, a fifteen armed 
species, B. cognatus, a sixteen armed species, and B. consanguineuSf 
a twenty armed species. It will be distinguished from these species 
by the arm formula and eighteen ambulacral openings to the vault. 



2i 

Found by E. A. Blair, in the Burlington Group, near Sharon, iii 
the southwest part of Missouri, and now in the collection of S. A. 
Miller. 

BATOC^RINUS SENEX, n. Sp. 

Plate /, Fif/, 12, azy(/ous t^lde; Fig. 13, opposite vietc of same sj^eci- 
men; Fig. 14, summit view of another specimen. 

Species below medium size, biturbinate. Calyx obconoidal, most 
rapidly spreading at the arms, more than one and a half times as 
wide as high. No radial ridges, but depressed at the upper part of the 
interradial areas leaving the radial series projecting at tlie bases of 
the arms. Plates smooth, the larger ones slightly convex. Ambu- 
lacral openings not visible in a basal view, but conspicuous in a sum- 
mit view. An ovarian pore on each side of the radial series oppo- 
site the azygous area, others not discovered. 

Basals form a low expanding cup nearly four times as wiJe as 
high and having an hemispherical depression below, for the attach- 
ment of the column, which has a diameter equal to the truncated 
end of the calyx. No basal rim. First primary radials large, nearly 
as long as wide, three hexagonal, two heptagonal. Second primary 
radials quadrangular, two or three times as wide as long, and less 
than half as large as the first. Third primary radials about half as 
large as the first, the two adjoining the azygous area hexagonal, the 
other three pentagonal, and in the ray opposite the azygous area 
supports on each upper sloping side two secondary radials, which 
gives to this ray two arms. In each of the lateral rays the third 
primary radial bears upon one upper sloping side three secondary ra- 
dials and upon the other two secondary radials, the last being axil- 
lary and supi)orting, on each upper sloping side, a single tertiary 
radial, which gives to each of these rays three arms. In the ray on 
each side of the azygous area, the third primary radial bears upon 
the distal side three secondary radials and upon the proximal side 
two secondary radials, the last being axillary and bearing, upon one 
upper side, a single tertiary radial, and upon the other two tertiary 
■ radials, which gives to each of these rays three arms. There are, 
therefore, fourteen arms in this species. The arm formula is 3+3 j- 
2+3 + 3. 

In each of three regular interradial areas, there are three plates, 
one in the first range and two elongated plates in the second range, 
one of which connects with a plate belonging to the vault. In the 
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other regular area there are four plates, one in the first range, two in 
the second and one in the third, which unites with the plates of the 
vault. In the azygous area there are seven i^lates. The first one is 
in line with the first primary radials and about the same size. It is 
followed by three plates in the second range and three in the third 
range, the middle one of which connects with the plates of the vault. 

The vault is conical and bears a large central i)roboscis. It is 
covered with numerous convex polygonal plates. 

This species, no doubt, has some affinity with B. venieiiilianifs. 
but not much with any other fourteen-armed species. In general 
appearance it does not bear much resemblance to B, verneuiltanus, 
because the form and proportion of the plates are so different; be- 
side the interradial areas and number of interradial plates are dif- 
ferent and the number of secondary and tertiary radials do not 
agree, though each has fourteen ambulacral openings to the vault. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 
Southwest Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS RELIQUITS, U. Sp. 

Phtie J, Fiff, J 5^ hdi^al view; Ft)/, 10 ^ (tziUfoUH side: Fi(f. 17, suni^ 

til it view. 

Species below medium size, biturbinate or somewhat wheel-shaped. 
Calyx very rapidly spreading at the arms, where it is more than 
twice as wide as high. No radial ridges, but the radial series are 
somewhat lobed and project at the margin so as to notch the cir- 
cumference at the interradial parts. Plates finely granular, the 
larger ones slightly convex. Ambulacral openings directed hori- 
zontally and not visible in a basal view. No ovarian pores discovered. 

Basals form a very short rapidly expanding cup four times as wide 
as high. No basal rim. First primary radials larger than the sec- 
ond and third together, three hexagonal, two heptagonal. Second 
primary radials quadrangular, two or three times as wide as long. 
Third primary radials a little larger than the second; each one of 
thetn is hexagonal, axillary, and in each of the lateral rays and in 
the ray opposite the azygous area support, on each upper sloping 
side, two secondary radials, which gives to each of these three 
rays two arms. In the ray on each side of the azygous area 
the third primary radial supix)rts, on the distal side, two secondary 
radials, and on one of the proximal sides two secondary radials, the 
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last being axillary and supi>orting on each upper side a tertiary 
radial, and on the other proximal side one secondary radial, which is 
axillary, and supports on each upper side a tertiary radial, which 
gives to each of these two rays three arms. There are, therefore, 
twelve arras in this species. The arm formula is 3+2 j 2+2+3. 

In each of three regular interradial areas there are three plates— 
one in the first range and two in the second, both of which connect 
v.'itli the platens of the vault: in the other area there are four plates, 
two of which connect with the plates of the vault. In the azygous 
area there are seven plates. The first is in line with the first primary 
radials and fully as large as either of them. It is followed by three 
plates in the second range, the middle one of yhich connects with 
the plates of the vault. On the left of the uj^per part of this elon- 
gated jjlate there is one plate that connects with the vault, and on 
the right there are two plates, one of which connects with the vault. 
There are, therefore, three azygous plates, in a wide area, that con- 
nect with the vault. 

The vault is pyramidal, by reason of being depressed in the in- 
terradial areas, and bears a large central proboscis. It is covered 
with convex, jwlygonal plates. 

This species is so distinct from all other twelve-armed species, in 
general appearance as well as in the general structure, that no com- 
parison is necessary. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 
Southwest Missouri, and now in the collection of S. A. Miller. 

BATCK'RINIS RrSTICELLUS, n. SJ). 

Plate 7, Ff(/. is^ hasal n'ctr; Fi<j. 19, same, maxjnijied two diam- 
eters: Fi(f. 20, azi/Qotts side: Fi(j. 2U summit view. 

We have three specimens of this species, one of which is twice as 
large as the one illustrated. The species, may, therefore, be said to 
be medium or slightly below medium in size, biturbinate or some- 
what wheel-shaped, the larger specimen more wheel-shaj^jed than the 
one illustrated. Calyx very rapidly spreading at the arms; where it 
is from two to two and a half times as wide as high. No radial 
ridges, but the radial series are slightly lobcd and project at the 
margin so as to notch the circumference at the interradial spaces. 
Plates plane and finely granular. Ambulacral openings not visible 
in a basal view, but may be seen in a summit view. One ovarian 
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pore on each side of each radial series may be plainly seen in the 
larger specimen, but only part of them can be seen in the specimen 
illustrated. 

Basalft form a short round dis^\ havin.f^ an hemispherical depres- 
sion for the attachment of the column. First primary radials as 
large as the second and third to;^cther. wider than long, three 
hexagonal, two heptagonal. Second primary radials quadrangular, 
two or two and a half times as wide as long. Third primary radials 
larger that the second, two hexagonal, three pentagonal, axillary, 
and in the ray opposite the azygous area supp')rts, on each upper 
sloping side, three secondary radials, which gives to this ray two 
arms. In one lateral ray the third radial bears two secondary radiate 
on each upper side, and in the other only one, the last being axillary 
and supporting uix)n each upper side two tertiary radials, which 
gives to each of these rays four arms. In the ray on each side of 
the azygous area the third primary radial supports, on the distal 
side, three secondary radials. and on one of the proximal sides one 
axillary secondary radial, whi(*h bears on each side two tertiary 
radials and on the other proximal side two secondary radials, the 
last being axillary and sui)j)orting on each upper side two tertiary 
radials. which gives to each of these rays three arms. There are, 
therefore, sixteen ambulacral openings to the vault in this species. 
The arm formula is 3 4+2 i 4 ; 3. 

There are three plates in each regular interradial area, one. fol- 
lowed by two, which are cut off from aU connection with the vault 
by the union of the radials above them. There are only four plates 
in the azygous area. The first one is in line with the first primary 
radials and about the same size. It is followed by three plates, the 
middle one being quite large, but cutoff from the vault by the union 
of the tertiary radials above it. 

The vault is nearly as large as the calyx and bears a small central 
proboscis. It is covered with convex, jwlygonal plates and is slightly 
lobed over the ambulacral canals. 

It is a marked sj^ecies in its general appearance and need not be 
compared with any other sixteen-armed species to distinguish it. 

Found by R. A. Blair, in the Burlington group, near Sharon, in 
Southwestern Missouri, and now in the collection of S, A. Miller. 
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BATOCRINUS BESEBVATUS, n. Sp. 

Plate 1, Fig. 22, basal view magnified Uoo diameters; Fig, 23, same 
natural size; Fig. 24, azifgous side; Fig. 25, summit vieio. 

Species below medium size, biturbinate, wheel-shaped. Calyx 
very rapidly spreading at the arms, where it is twice as wide as high. 
No radial ridges, but the radial series are lobed and project at the 
margin so as to notch the circumference at the interradial spaces. 
Plates plane and smooth, or finely granular. Ambulacral openings 
directed upward and not visible in a basal view, but fully exposed in 
a summit view. An ovarian pore may be seen on each side of each 
radial series, the oi>ening is through the last radial and is small so as 
not to be very distinct. 

Basals form a short, round, expanding cup, twice as wide as high, 
and having an hemispherical depression for the attachment of the 
column. First primary radials as large as the second and third to- 
gether, wider than long, three hexagonal, two heptagonal. Second 
primary radials, quadrangular, about twice as wide as long. Third 
primary radials a little larger than the second, three hexagonal, two 
pentagonal, axillary, and, in the ray opposite the azygous area, sup- 
ports, on each upper sloping side, three secondary radials, which 
gives to this ray two arms. In one of the lateral rays, the third 
primary radial supports, on each upper side, two secondary radials, 
the last ones axillary and supporting, on the distal sides, two tertiary 
radials, and, on the proximal sides, one, which gives to this ray four 
arms. In the other lateral ray, there are three secondary radials on 
one side, and two on the other, the last one being axillary and sup- 
porting, on each side, two tertiary radials, which gives to this ray 
three arms. In the ray, on each side of the azygous area, the third 
I)rimary radial bears, upon each distal side, three secondary radials, 
and, upon each proximal side, two secondary radials, the last being 
axillary and supporting on each upper side, two tertiary radials, 
which gives to each of those rays three arms. There' are, therefore, 
fifteen arms in this species. The arm formula is 3+4+2+3+3. 

In each regular interradial area there are three plates — one in the 
first range, followed by two elongated plates in the second range 
that unite with the plates of the vault. In the azygous area there 
are four plates. The first one is in line with the first primary radials 
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and about the same size. It is followed by three large plates, the 
middle one of which is much elongated and unites with the plates of 
the vault. 

Vault pyramidal by reason of the depressed interradial areas, 
nearly as large as the calyx, and bears a central proboscis. It is 
covered by convex, polygonal plates. 

This species bears little or no resemblance to any other fifteen- 
armed species. When compared with B, rusUceUus above de- 
scribed, it will be seen that it bears sixteen arms and that neither 
the azygous area nor any of the interradial areas connect with the . 
vault, while this species bears fifteen arms and all the areas are 
widely connected with the vault. A close inspection shows a differ- 
ence in structure in nearly all respects. Like differences will be 
found when compared with other species. 

Found by the veteran collector, R. A. Blair, to whom science is so 
much indebted for unremitting labor, in the Burlington Group, near 
Sharon, in the Southwestern part of Missouri, and now in the col- 
lection of S. A. Miller. 

BATOCRINUS ROTULIFORMIS, n. Sp. 

Plate If Fig. 26, basal view magnified two diameters; Fig. 27, same 

natural size. Plate II, Fig. 1, azygous view; 

Fig. 2, summit I'iew. 

Species below medium size, biturbinate, wheel-shaped. Calyx 
curving outward from the base to the arms, more than twice as wide 
as high. No radial ridges, but the radial series are lobed and pro- 
ject at the margin so as to notch the circumference at the inter- 
radial spaces. Plates convex and finely granular. Ambulacral 
openings directed slightly above an horizontal line, not visible in a 
basal view, but may be seen in a summit view. No ovarian pores de- 
tected, and probably they open through the first arm plate. 

Basals form a short hexagonal disc five times as wide as high, 
notched at the sutures, and having an hemispherical depression 
for the attachment of the column. First primary radials not as 
large as the second and third together, about twice as wide as long, 
three hexagonal and two heptagonal. Second primary radials 
quadrangular, from three to five times as wide as long. Third 
primary radials about one half larger than the second, four hexa- 
gonal, one heptagonal, axillary, and the ray opposite the azygous 
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area ;upports, on each upper sloping side, three secondary ralials, 
which gives to this ray two arms. In each of the lateral rays and 
in the ray on the right of the azygous area the third primary radial 
supports, upon one upper side, three secondary radials and upon the 
other two, the last one being axillary and supporting, on each upper 
side, two tertiary radials, which gives [to each [of these rays three 
arms. In the ray on the left of the azygous'area the third primary 
radial bears, upon each upper sloping side, two secondary radials, 
the last being axillary and supporting, on each upper sloping side, 
two tertiiary radials, which gives to this ray four arms. There are, 
therefore, fifteen arms in this species. The [arm formula is 3+3+2 
+4+8. 

In each regular interradial area, there are three plates, one in the 
first range followed by two elongated plates, in the second range^ 
that unite with the plates of the vault. In the azygous area there 
are seven plates. The first one is in line with the first primary ra- 
dials and about the same size. It is foUowel by three plates, in the 
second range, and these by three plates, in the third range, all three 
of which unite with the plates of the vault. 

Vault pyramidal by reason of the depressed interradial areas, 
larger than the calyx, and bears a large central proboscis. It is 
covered by large convex, polygonal plates. 

This species is most nearly related to B. reservatus, above de- 
scribed, from which it is distinguished, by the hexagonal disc, form- 
ed by the basal plates, instead of a round expanding cup; by the 
azygous area, which has seven plates, three of which unite with the 
plates of the vault, instead of four plates, only one of which con- 
nects with the vault; by the larger vault which is covered with 
larger and more convex plates; and by the arm formula which is 
3+3+2+3 4, instead of 3 4 2 3 3. There are minor differ- 
ences as may be seen by comparing the descriptions. It need not 
be compared with any other species. 

Found by R. A. Blair, in the Burlington Group, near Sharon, in 
southwestern Missouri, and now in the collection of S. A. Miller. 
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BATOCBINUS (?) RUSTICUS, n. Sp. 

Plate II, Fig, 3, baiftl view magnified two diameters; Fig. 4, same 
natural size; Fig, 5, azygous side; Fig, 6, summit vietv. 

Species rather below medium size, calyx and vault somewhat ecjual 
and together somewhat lenticular. Ambulacral openings directed 
horizontally and not visible in either a basal or summit view. Calyx 
very rapidly spreading'! rom the basal disc, slightly depressed in the 
interradial areas, and lobed over the radial series. No radial ridges, 
but the radial series project so as to notch the circumference at the 
interradial spaces. Ovarian pores not discovered. 

Basal plates very short and form a hexagonal disc bearing a con- 
cave depression for the attachment of the column. First primary 
radials larger than the second and third together, wider than long, 
three hexagonal, two heptagonal. Second primary radials quadran- 
gular, from four to six times as wide as long. Third primary radials 
a little larger than the second, pentagonal, axillary, and the ray 
opposite the azygous area, supports, on each upper sloping side, 
three secondary radials, which gives to this ray two arms. In each 
of the other four arms, the third primary radial supports, on each 
upper sloping side, two secondary radials, the last being axillary 
and supporting, on each upi)er sloping side, two tertiary radials, 
which gives to each of these rays four arms. There are, therefore, 
eighteen ambulacral openings to the vault, in this species. The 
arm formula is 4 4 2 4 4. 

There are three plates in each regular interradial area, one in the 
first range, followed by two narrow elongated plates, in the second 
range, that unite with the plates of the vault. In the azygous area 
there are six plates. The first is in line with the first primary ra- 
dials and narrower and smaller than either of them. It is followed by 
three plates, in the second range, and two in the third range, that 
unite with the plates of the vault. 

Vault convex and bears a rather large, convex, central plate, sur- 
rounded by seven plates, three of which adjoin the small plates that 
surround the azygous orifice. The plates over the ambulacral canals 
are large and tumid, those in the interradial areas smaller and less 
convex. The azygous orifice is small, somewhat elevated, and sub- 
oentral. 
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In the subpsntagonal outline of the calyx, short form, and in the 
character of the vault this species allies itself with Agaricocri- 
nus; but in the plates of the calyx, and in their arrangement, it is a 
true Batocrinus, If the arms were preserved, we might be disposed 
to refer it to Agar icocr in uSy notwithstanding the plates and form of 
the calyx. We have referred it to Batocrinus with doubt. If there 
has ever been a link discovered that connects Batocrinus with 
Agaricocrinus, by any chain of development, it is to be found, in 
this species. All authors who lay stress upon the characters of the 
vault will unhesitatingly refer this species to Agaricocrinus. But 
no eighteen armed Agaricocrinus has ever been found, in the Burl- 
ington Group, and only one in the Keokuk, and it is a pronounced 
Agaricoci'miis. Typical Agaricocrinus api>ear in the Chouteau 
with ten and twelve arms and they are quite as early as any Bat(XTi- 
nus. Batocrinus with eighteen and more arms are common in the 
Burlington. This cannot be the species through which Batocrinus 
developed into Agaricocrinus, nor through which Agaricocrinus de- 
veloped into Batocrinus, because it is not found in rocks early 
enough for such transition. It is only indicative of an apparent 
affinity, when both genera were in the mature state of their exist- 
ence. The stratigraphical position with the eighteen armed struct- 
ure is in favor of classifying it with Batocrinus, 

Found in the Burlington Group, by R. A. Blair, near Sharon, in 
southwestern Missouri, and now in the collection of S. A. Miller. 

BATOCRINUS DOUGLASSI, n. Sp. 

Plate II, Fig, 26, view opposite the azygous area. 

Species medium size, biturbinate. Calyx obconoidal, about twice 
as wide as high. Radial ridges rounded, and all the plates radiately 
sculptured. Truncated only the diameter of the column. 

Basals form a very short hexagonal disc. First primary radials 
much wider than long, three hexagonal, two heptagonal. Second 
primary radials about half as large as the first, and about half as 
long as wide, quadrangular. Third primary radials larger than the 
second, pentagonal, axillary, and support on each upper sloping side 
a single secondary radial which is axillary, and, upon the distal sides, 
support four tertiary radials, before the arms become free; upon each 
proximal side there is a single tertiary radial, which is axillary and 
supports three quaternary radials before the arm becomes free. 
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There are, therefore, six arms in each of the three rays preserved, in 
our specimen. The ray on each side of the azygous area is injured, 
but, we think, from appearances, we can safely call this a thirty 
armed species. After the arms become free they are composed of a 
double series of interlocking plates. 

The first regular interradial is very large and it is followed by 
either one or two small plates which are cut off from all connection 
with the vault by the union of the tertiary radials above. The azy- 
gous plates cannot be determined in our specimen. 

The vault is conical but smaller than the calyx and bears a long, 
central proboscis, which is broken oflF at the top of. the specimen 
illustrated. 

This is a marked species, and, if we were to guess at the age of 
the rocks from which it came, from an examination of the single 
specimen, we would be inclined to say the Keokuk Group. But 
some of the associated fossils figured and described, in this Bulletin 
and Bulletin No. 10, have the aspect of Burlington fossils. Some of 
the Government publications have called the rocks Carboniferous, 
but no such fossils were ever found in the Carboniferous rocks in 
any part of the world. When we described the forms in Bulletin No. 
10, we had no hesitation in saying they came from the Subcarboni- 
ferous and we can now be certain that they are from the lower half 
of the Subcarboniferous. It is probable that all the fossils we have 
examined are not from the same layers and some may belong to the 
Burlington and others to the lower part of the Keokuk Group. 
At present we are inclined to refer them to the Upper Burlington or 
Lower Keokuk, because none of them are from rocks lower than the 
Burlington or higher than the Keokuk, and we do not know whether 
they are or are not from rocks of the same geological age. 

Found by Earl Douglass, in whose honor we have proix)sed the 
specific name, on Bridger Mountains, near Bozeman, Montana, and 
now in the collection of S. A. Miller. 

DOBYCBINUS SUBOVIFORMIS, n. Sp. 

Plate II, Fig, 7, nzygoua side; Fig. 8, opposite view; Fig. 9, sum- 
mit view. 

Species medium size, calyx and vault together subovate. Calyx 
urn-shaped, narrowly rounded below. No radial ridges, but the 
radial series project moderately at the arm bases, so as to notch the 
circumference at the interradial spaces. Ambulacral openings 
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directed upward, so as to be wholly visible in a summit view, but can- 
not be seen in a basal view. Plates plane and smooth. No ovarian 
I)ore8 discovered, though our specimens are in a fine state of preser- 
vation. 

Basal plates form a rounded expanding cup with a small concave 
depression for the attachment of the column. First primary radials 
large, as long as wide, three hexagonal, two heptagonal. Second 
l)rimary radials hexagonal, about as long as wide, and having the 
appearance of the second jjrimary radials in Actinocrinus. Third 
primary radials smaller than the second, the two adjoing the azygous 
area hexagonal, the other three heptagonal, and in the ray opposite 
the azygous area, bears, on each upper sloping side, two secondary 
radials, which gives to this ray tv/o arms. In each of the other rays, 
the third primary radial supports, on each upper side, two secondary 
radials, the last ones being axillary and bearing, on each upper 
sloi)ing side, a small tertiary radial, which gives to each of these rays 
four arms or four small ambulacral openings to the vault. There 
are, therefore, eighteen arms in this sj3ecies. The arm formula is 
4-^4-|-2-i4+4. 

In each regular interradial area, there are seven plates, one in the 
first range, two in the second, two in the third and two in the fourth, 
that separate the arms, and unite with the plates of the vault. The 
azygous area is very large and contains eighteen plates. The first 
one is in line with the first primary radials and of about the same 
size. It is followed by three, in the second range, five in the third 
range, five in the fourth range, and four in the fifth range, that con- 
nect with the i)lates of the vault. One of the plates in the last range 
appears as a small intercalated plate. 

The vault is rounded or subhemispherical and perfectly smooth. 
There is a large plate at the summit which is surrounded by seven 
somewhat smaller plates, though unequal in size. These are sur- 
rounded by two ranges of smaller plates and a few intercalated ones. 
There is a small azygous orifice^ directed horizontally, at the lower 
part of one of the plates, in the range of seven, that surrounds the 
central plate. 

This is a very i)eculiar species, partaking of some of the characters 
of Actinocrinus and some of the characters of Dorycrinus and is 
referred to the latter, because its aflinities seem to be stronger in 
that direction, notwithstanding its smooth vault, than they are with 
the former. We have two other specimens, which seem to agree 
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with this species, though they are pressed somewhat out of shape, 
except in one particular. They have three arabulacral openings to 
the vault, in the ray opposite the azygous area, which gives to each 
nineteen arms. In a better state of preservation they might show 
otlier diflFerences, and may belong to another closely related species. 
Found by R. A. Blair, in the Burlington Groiii). near Sharon, in 
SDutliwestern Missouri, and now in the collection of S. A. Miller. 



STEGANOCRINl'S SHARONENSIS, n. sp. 

Plafc ll\Ji<f, 10 J (fzijgoffs side; fi<j. IL opposHe view: Jftj. 12, luuiU, 

Species small. Calyx obpyramidal, rather broadly truncated, pen- 
tagonal as seen from below or above. Plates thick, nodose, pyram- 
idal. Column large, canal small. 

Basals form a short, hexagonal cup, deex)ly notched at the sutures. 
Plates below somewhat cuneiform. First primary radials ratlu^r 
large, notlose, wider than long, three hexagonal, two heptagonal. 
Second primary radials about two-thirds as large as the first, sculp- 
tured in like manner, wider than long, hexagonal. Third primary 
radials smaller than the second, pentagonal, axillary and support on 
each upper sloping side a single secondary radial which is axillary, 
and beyond which the i)lates are not preserved in our specimens. 
There do not appear to be more than ten openings to the vault, but 
they are large and the axillary plates show twenty arms. 

The interradial areas all graduate up into the vault and over the 
ambulacral channels so as to leave no dividing line between the vault 
and calyx. The regular interradial areas are not uniform. The first 
plate is followed in each area by two smaller plates in the second 
range. In each of two areas there are two plates in the third range, 
and in the other areas three plates, and these separate the arms and 
unite with plates that may be regarded as vault plates. In the azygous 
area the first plate is in line with the first primary radials and about 
the same size. It is followed by two plates in the second range, 
three in the third range, three in the fourth range, and three in the 
fifth range, that separate the arms. 

The vault is only slightly convex and only motlerately elevated 
over the ambulacral canals and bears a subcentral proboscis. It is 
covered with convex and nodose polygonal plates. 
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This species mi^ht bo referred to .l(7///o^7•////^s, as it is about on 
the dividing line between that genus and SfcfjanocrinKS. The ix)si- 
tion of the plates preserved indicates that the arms were rigid and 
directed horizontally, and it is for that reason alone that wo refer it 
to the latter genus. 

Found by R. A. Blair in the Burlington Group, near Sharon, in 
southwestern Missouri, and now in the collection of S. A. Miller. 

STEGANOCKINl'S ALBEKSl, U. sp. 

Flair ll,Ji(j. 13, nzijijous i^ide; fiij. 14, opposifc viar: Ji(j, 15, summit 
view; fifj. 16, hasdl view. 

Species medium or below medium si7A\ Calyx obpyramidal, mod- 
erately truncated, i)entagonal as seen from above or below. Plates 
thick, radiately sculptured, and the larger ones bear central nodes. 

Basals form a short, sculptured, hexagonal cup, notched at the 
sutures and having an hemispherical depression for the attachment 
of the column. First primary radials very large, about as wide as 
long, three hexagonal, two hei^tagonal. Second primary radials less 
than half as large as the first, rather wider than long, hexagonal. 
Third i)rimary radials smaller than the second, pentagonal, axillary, 
and support on each upper sloping side a single secondary radial, 
which is axillary, and beyond which the plates are not preserved in 
our specimen. There are twenty ambulacral openings to the vault. 

The interradial areas all graduate u^) into the vault and over the 
ambulacral channels so as to leave no dividing line between the vault 
and the calyx. The regular interradial areas are not uniform. The 
first plate is followed, in each area, by two plates in the second range, 
which connect with the plates covering the sides of the ambulacral 
channels and with the plates of the vault. In the azygous area the 
first plate is in line with the first primary radials, but somewhat 
smaller. It is followed by two i)lates in the second range and these 
by four in the third range that unite with the plates of the vault and 
those covering th^* ambulacral channels. 

The vault is only slightly convex and bears a central i)roboscis. 
It is covered with convex and nodose polygonal plates. 

This species is distinguished from S. shdronotsis by the character 

of the surface ornamentation, by having proportionally larger plates 

and fewer, plates in the azygous and regular interradial areas. It is 

very clearly a true Sieycnioannus, 
— 5 
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Found in the Burlington Group, at Burlington, Iowa, and now in 
the collection of A. Albers, in whose honor we have proposed the 
specific name. 

STEGANOCRINUS GRIFFITHI, n. sp. 

Plate Ily Fig, 17, azygous side; Fig, 18, opposite view; Fig, 19, 
basal view; Fig. 20, swmynit view. 

Species small. Calyx obpyramidal, broadly truncated, pentagonal 
as seen from above or below. Plates nodose, pyramidal. 

Basals form a short, hexagonal cup, deeply notched at the sutures. 
First primary radials large, nodose, pyramidal, wider than long, three 
hexagonal, two hej^tagonal. Second primary radials about half as 
large as the first, wider than long, hexagonal. Third primary radials 
smaller than the second, pentagonal, axillary, and beyond these plates 
our specimen is not preserved. Ten ambulacral openings penetrate 
the vault. 

The interradial areas all graduate up into the vault and over the 
ambulacral channels so as to leave no dividing line between the vault 
and calyx. The first regular interradial is followed by two plates 
that unite with two plates that belong to the vault and two that cover 
part of the ambulacral canals. In the azygous area, the first plate is 
in line with the first primary radials, but somewhat smaller. It is 
followed by two plates in the second range and three in the third that 
unite with the plates of the vault and those covering part of the 
ambulacral channels. 

The vault is only slightly convex and bears a central proboscis. 
It is covered with rather large convex plates. 

This species most resembles S. sharonensis, from which it is dis- 
tinguished by the character of the ornamentation, by the form of the 
basal plates, and by having a less number of plates in the interradial 
areas and upon the vault. The vaults are so different that the two 
species will not be taken for each other. 

Found in the Burlington Group, at Burlington, Iowa, by Dr. H, 
G. Griflith, formerly of that place, but now residing in Philadelphia. 
We take pleasure in dedicating this species to the learned doctor and 
naturalist who discovered it. It is now in the collection of Mr. A, 
Albers. 
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STEGANOCRINUS BLAIBI, n. 8p. 

Plate II, Fig, 21, view opposite the azygous side, all the arms, ex- 
cept one, broken off at the calyx; Fig. 22, basal view, 
part of the sutures destroyed 

Species medium size. Calyx urn-sliaped, transverse section sub- 
pentagonal. Plates thick, radiately sculptured, the larger ones hav- 
ing a small central node. 

Basals form a subhexagonal, sculptured disc four or five times as 
.wide as high. First primary radials a little wider than long, three 
hexagonal, two hei}tagonal. Second primary radials only a little 
smaller than the first, hexagonal. Third primary radials a little 
smaller than the second, pentagonal, axillary, and support on each 
ujjper sloping side a single secondary radial, which is axillary, and 
supports on each upper sloping side tertiary radials. Two tertiary 
radials are preserved in our specimen and there is a small plate rest- 
ing in the angle between the two secondary radials that separates the 
first proximal tertiary radials. This species has at least twenty am- 
bulacral openings to the vault. 

The first regular interradial in each area is followed by a range of 
plates, two of whicli are directly above it and unite with the platep of 
Ihe vault, and upon each side of these the plates are continued out 
upon the side of the radial series and cover part of the ainbulacral 
channel. In the azygous area, the first plate is in line with the first 
primary radials and about the same size. It is followed by two plates 
in the second range, above which there are three plates that unite 
with the plates of the vault and upon each side of these the plates 
are continued out upon the side of the radial series and cover part of 
the ambulacral channel. 

The vault is highly convex, much elevated over the ambulacral 
canals, and bears a large central proboscis. It is covered by convei 
and nodose, polygonal plates. 

This species is a true Steganocrinus and ▼ei*y readily distinguished 
from all that have been heretofore described. 

Found by R. A. Blair, in whose honor we have proposed the spe- 
cific name, in the Burlington (xroup, near Sharon, in Southwestern 
Missouri, and now in the collection of S. A. Miller. 



ACTINOCKINUS SENECTrS, II. sp. 

Plate II, Fig. 23, azycjous side; Fig. 24, opposite view; Fig. 25, 

summit. 

Species medium size. Calyx obpyramidal, truneattnl only tin* 
diameter of the column, transverse s(^ction subpentagcmal. Radial 
ridges sharply angular, interradial plates convex. Diameter about 
one fourth more than the height, column round. 

Basals form a round cup about three times as wide as high. First 
primary radials large, about as long as wide, three hexagonal, two 
heptagonal. Second primary radials rather less than half as large as" 
the first, wider than long, hexagonal. Third i)rimary radials smaller 
than the second, about twice as wide as long, pentagonal, axillary? 
and bear upon each upx^er sloping side a single secondary radial. 
The secondary radials are thick strong jjlates and stand out from the 
calyx. There are ten ambulacral ox>enings to the vault. Arms un- 
known. 

The interradial areas connect with the vault, and the plates gradu- 
ate into each othor. They are not uniform, and the plates vary in 
the regular areas from five to seven. In one area, there is one plate 
followed by two, in the second range, and two in the third range, in 
another area, there are three plates in the second range, and above 
which there are three more. The azygous area is very large and con- 
tains fifteen large plates. The first one is in line with the first pri- 
mary radials and somewhat smaller than either of them. It is fol- 
lowed by two i^lates in the second range, three in the third range, 
and five in the fourth range, above which there are four plates that 
may be classed in this area, though they interlock with those belong- 
ing to the vault. 

The vault is depressed convex and covered with a few very large 
tumid plates. The central plate is large and surrounded by seven 
large plates. The azygous orifice is outside of the circle of seven 
X^lates. The plates over the ambulacral channels are large and those 
in the slightly concave interradial areas smaller. 

The species is congeneric with Actinocrinus clioutecmcnsis, and 
neither of them are typical Actinocrinns. The calyx is that of an 
Actinocrinus, and the vault is more lik(^ that of an Agftricocrinus. 
Under these circumstances, we think they should be referred to 
Actinocrinus, as the differences are not sufficient to cause them to be 
referred to a new genus. They do not belong to Physetocrinus even 
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if that genus is worth retaining, wliich may be doubtful. Thej' have no 
resemblance to Arnphoracriniis, which is a genus having a quadran- 
gular second primary radial, which allies the calyx to Batocrinns^ 
and which has a ponderous high vault and large proboscis. No true 
Amiihoracrinus, as represented by the iy\)^, A. (/ilhcrtsonif or ilio 
allied species, A. a//r/..s, has ever been found in America, and x^robably 
all American species that have been referred to A mphoracrinus belong 
to Aciinocrinus. 

Found by R. A. Blair, in the Chouteau limestone, at Sedalia, Mis- 
souri, and now in the collection of S. A. Miller. 

Family DOLATOCRTNIDJi:. 

DOLATOCRINUS NEGLECTUS, n. Sp. 

Phde II, Fi(/. 27, hftsal vteiv; Fig. 28, stivimit; Fig. 29, side view. 

Species full medium size. Calyx low, basin shaped, a little more 
than three times as wide as high, broadly and deeply concave below, 
the depression including the second radials, and having a deep 
fuunel-shai^ed columnar pit which is bounded by a pentagonal rim. 
The angles of the pentagon unite with the radial ridges, and the fun- 
nel within the rim is smooth or without ornamentation and extends 
as high as the top of the calyx. Radial ridges within the concavity, 
angular elevations, but above, they are broken into elongated angu- 
lar nodes by the sutures between the plates. The surface of the in- 
terradial areas is radiately sculptured from a central pit, instead of 
from a central node ; and other parts of the calyx are irregularly 
sculptured. Column round and attached at' the bottom of the funnel- 
shaped columnar pit. 

• Basals form a round cup deeply inserted in the calyx where they 
rise as high as the top of the calyx. The mouth of the cup is about 
one-third wider than tfie diameter of the column. First primary 
radials as long as wide, smooth below the pentagonal rim and sculp- 
tured above it. Second primary radials twice as wide as long, quad- 
rangular. Third primary radials larger than the second, pentagonal 
axillary, and, in each of four of the rays, bears upon one upper sIoi3- 
ing side four secondary radials, and upon the other a single sec- 
ondary radial which is axillary and supports on each upper side 
three tertiary radials, which arrangement gives to each of these rays 
three arms. In the other ray, the third primary radial bears upon 
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each upper sloping side a single secondary radial which is axillary, 
and one of them bears upon each upper sloping side three tertiary 
radials and the other bears upon one sloping side three tertiary radials 
and upon the other, two, the last of which is axillary and bears upon 
each upper side two quaternary radials, which gives to this ray five 
arms. There are, therefore, seventeen arms in this species. The 
arm formula is 3+5 3 3 3. 

There seem to be only two interradials in each area. The first is 
medium, in size., for species, in this genus, and the second is smaller 
and cut off from connection with the vault by a union of the radial 
plates. Or, at least, we cannot find any sutures for the small plates 
that usually unite these areas with the vault. The azygous area is 
substantially like the other areas. 

The vault is highly convex and bears a short subcentral proboscis. 

'The vault is covered by a few largo, ijlane plates. There are two 

elongated, curved, ovarian apertures in each interradial area, and 

two within each radial series which gives to this spt»cies twenty 
ovarian apertures. 

This species most resembles D. hainmelU, from which it is 
distinguished by having seventeen instead of sixteen arms. It has 
also an increased number of tertiary plates as well as the quaternary 
X^lates. The interradial areas are connected with the vault by two 
plates in that species, which do not, as it appears, exist in this 
species. There are other minor differences. 

Found by Geo. K. Greene in the Hamilton Group near Charles- 
town, Indiana, and now in the collection of Wm. F. E. Gurley. 

HTEREOCRINUS INDIAKENSIS H. sp. 

PUitr III, Fuf, 13, view of a calyx shoiciny all the plates ; Fi<j, 

14, lateral view, showing height of calyx; Fig, J5, view 

of a silicified specimen in the usual condition. 

Species small. Calyx flat with the excejjtion of raised, rounded, 
radial ridges. The surface of the plates is delicately sculptured. 

The basal plates are small, and form a small, more or less, conical 
elevation in the interior. The first primary radials are about twice 
as large as the second. The second are axillary and support on each 
upper sloi)ing side a series of secondary radials. As many as five 
secondary radials are preserved in some of the rays. There is no 
other bifurcation of a ray. There are, therefore, only ten arms in 
this species. The first regular interradial plate is elongated and has 
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ten sides. It is followed by two elongated plates in the second 
range, beyond which wc have been unable to see the sutures. In the 
inter-secondary areas one i)late is followed by two in the second 
range, and those by three in the third range, beyond which silici- 
fication has destroyed the sutures in our specimens. 

The vault is low, but our specimens are not preserved to throw any 
light upon it. 

The greater number of specimens are found silicified, and it is 
rare to find the crinoidal structure exx)osed. It is a remarkable spe- 
cies and bears little or no resemblance to the type species. Indeed 
no one would suspect that they could belong to the same genus, 
without having compared them with the generic formula. The two 
primary radials in each species alone ally them with each other. 

Found by Geo. K. Greene in the Hamilton Group, near Charles- 
town, Indiana, and now in the collection of Wm. F. K. GuHey. 

Family RHODOCRINID^E. 

RHODOCRINL'S DOUCiLASSI, n. Sp. 

Plate III, Fig. 1, azyijous (trat on the left. 

Species medium or above medium size. Calyx bowl-shaped, or 
subcylindrical, radial ridges not defined. Plates sculx)tured and 
more or less pyramindal. Basal cavity deei). Column medium size, 
round, and composed of i)lates of equal length. 

Basals form a cone, within the calyx, into which the end of the 
column is inserted. Subradials slightly larger than the first primary 
radials and sculptured pyramidal. First primary radials pyramidal, 
heptagonal and hexagonal. Second primary radials about one fourth 
as large as tlie first, nearly as long as wide, pentagonal. Third prim- 
ary radials about the size of the second, hexagonal, and suj)- 
port on each of two upi^er sides, the secondary radials. There are 
three secondary radials in each series, the first one being the larger 
and the last one being axillary. There is a plate, resting in the 
angle, formed at the juction of the first secondary radials, which 
has the appearance of belonging to a radial series and the third 
plate above being axillary. But here an exi)lanation becomes neces- 
sary. Our specimen is injured, at this place, as shown in the illus- 
tration, and we cannot determine exactly how the arms attached. 
The ray we are describing is on the right of the azygous area and 
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bears seven arms. The axillary third secondary radial on the right 
very clearly bears two arms and the axillary third secondary radial 
adjoining the azygous area bears Hpon one side an arm and upon the 
other two [)lates, the last one being axillary and supporting two arms. 
It leaves, therefore, two arms to be supix>rted by the middle series of 
plates. This arrangement may be peculiar to this ray. The right 
lateral ray is not fully exposed, as the specimen is on a slab, but it 
appears to liave only six arms, but one appears to follow the plate 
resting in the angle at the junction of the first secondary radials. 
The species, therefore, possesses between thirty and thirty-five arms. 
If the rays were uniform it would possess thirty-five arms, but 
another si)ecimen on the same slab shows one ray very clearly pos- 
sessing only six arms. The'arms are small and composed of a double 
series of small interlocking plates that bear strong i^innules. 

In the regular interradial area, shown, in the illustration, the 
lirst plate truncates a subradial, it is followed by two plates in the 
second range, three in the third, and three in the fourth, above which 
they are not disclosed. In the azj'gous area the first plate is twice 
as large as the first plate in the regular area and truncates a very 
large subradial. It is followed by four plates in the form of an arch 
the middle one of which is as large as the first plate in a regular 
area. There are also four plates, in the form of an arch, in the 
third range, the middle one of which is the larger and above these 
smaller i>lates graduate up into the vault. 

The vault is not exposed in either of our si)ecimens. 

This is a strongly characterized species. 

Found by Earl Douglass, in whose honor we have i)roi)osed the 
specific name, in the Upper Burlington or Lower Keokuk Group, on 
Bridger Mountains, near Bozeman, Montana, and now in his collec- 
tion. 

RHODOCRINrS BOZEMANENSIS, n. sp. 

Plate III, fiij. '2, side view. 

Species rather below medium size. Calyx bowl-shaped, radial 
ridges not defined. Plates sculptured and more or less pyramidal. 
Basal cavity deep. Column medium size, round, and composed of 
plates of equal length. 

Basals form a cone within the calyx, into which the end of the col- 
umn is inserted. Subradials not any larger than the first primary 
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radials, and entirely within tlie basal concavity. First primary 
radials pyramidal, heptagonal and hexagonal. Second primary 
radials about one-third as large as the first, nearly as long as wide, 
pentagonal. Third primary radials about the size of the second, hex- 
agonal', and sui)port on each of two upper sides the secondary radials. 
Our specimen is slightly injured at the base of the arms, but as near 
as can be determined there are three secondary radials in each series, 
the last being axillary and supporting the arms. This gives twenty 
arms to the species. The arms are composed of a single series of 
cuneiform plates, each one of which bears a long, strong pinnule. 

In the regular interradial area, shown in the illustration, the first 
plate is as large as a first primary radial, truncates a subradial, andJs 
followed by two somewhat smaller plates in the second range, two quite 
small plates in the third range, and one or more in the fourth range. 
Above the fourth range the i)lates are not accurately determined. 
This is evidently a rt^gular interradial area. The other areas and the 
vault are unknown. 

This species will be readily distinguished from i?. douglassi by 
being a smaller species, having only twenty arms instead of thirty 
or more, and by the single series of arm plates instead of a double 
series. 

Found by Earl Douglass in the Upper Burlington or Lower Keokuk 
Group, on Bridger Mountains, near Bozeman, Montana, and now in 
hip collection. 

KHODCKKINUS BRIDGERENSIS, n. sp. 

Plate III, fig. 3, side view. 

Species below medium size. Calyx globular or subsjAeroidal. No 
radial ridges. Plates granular, not sculptured. Basal cavity moder- 
ately deep, column very large, comix)sed of very short pieces. This 
species has twenty arms. The arms arc small, 

This species is distinguished by the globular calyx, large column 
and small arms. 

Found in the Burlington or Keokuk Group by Earl Douglass, in 
Bridger Mountains, Montana, and now in his collection. 
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PLATYCRINUS BOZEMANfiNSIS, n. sp. 

Plate Illy Fig. 5, view showing the arms and calyx except a small 
piece which is broken off. 

Species medium size and belonging to the round, bowl-shaped or 
goblet-shaped forms. Calyx round, bowl-shaped, constricted above 
ahe base so as to leave a flange below, and about as high as wide. 
Sutures distinct, surface smooth or granular. Column flattened, 
twisted, and composed of thick plates. 

The basals form a cup, constricted above the base. First radials 
longer than wide, with a very slight increase in width upward. Ar- 
ticulating facets for the second radials occupy one half the width of 
the plates. Second radials very short, axillary, and bear upon each 
upper sloping side two secondary radials, the last being axillary and 
bearing, upon one side, a free arm, while the other arm bifurcates, on 
the second plate, which arrangement gives to each ray six arms. 
There are, therefore, thirty arms in this species. The arms are robust 
and in the lower part are com]X)sed of cuneiform plates, but above, 
they are composed of a double series of interlocking plates. They 
bear long, coarse pinnules. Vault unknown. 

If we had only the calyx of this species we might be unable to dis- 
tinguish it from some of the smooth, round, constricted forms, but 
the coarse thirty arms will serve, at all times, to distinguish it. An- 
other specimen than the one illustrated shows the constricted basal 
plates. 

Found by Earl Douglass, on Bridger Mountains, near Bozeman, 
Montana, and now in the collection of S. A. Miller. 

PLATYCRINUS SHARONENSIS, n. sp. 

Plate III, Fig. 6, basal view; Fig. 7, side view of basal plates. 

We have a number of large basal discs of Platijcrinus, which are 
too poor for proper specific definition, though we know they are un- 
described. We usually think we know the column of a Plaiycrinus, 
by its twisted form and elliptical, transverse section, but we fre- 
quently find them larger than any described species. We have, in 
this instance only the basal plates, but they are so striking and ex- 
traordinary that we feel warranted, though with some hesitation, in 
giving them a name, 
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Species very large. Calyx round, bowl-shaped and broadly trun- 
cated below, evidently for a very large column. Columnar canal very 
large and round. 

Basal plates almost equal in size, though one of them is quad- 
rangular, which shows that we have a Plafycrinus before us. The 
basal plates form an expanded basin with a broad, flat bottom. It is 
nearly three times as wide as high, and the flat bottom for the attach- 
ment of the column is nearly three fourths as wide as the top. It id 
constricted so as to form a basal rim which is nodose or notched* 
There are rounded nodes on either side of each suture, from the base 
to the top, and a few rounded nodes on other parts of the plated. 
Otherwise, the surface of the plates is finely granular. The orna- 
mented basal rim would seem to be a support to the base of the 
calyx, but the upper part of the basal plates is thin for so large a 
species. 

Found in the Burlington Group, near Sharon, in southwestern 
Missouri, by R. A. Blair, and now in the collection of S. A. Miller. 

PLATYCRINUS BRIDGERENSIS, n. sp. 

Plate III, Fig. 8^ azygoiis vieid. 

Species rather below medium siae, and belonging to the pentag^ 
onal, bowl-shaped forms. Sutures not beveled. Surface finely gran-> 
ular. Plates thick. Column small and round. 

Basals form a low cup two and a half times as wide as high and 
constricted above the base so as to form a basal rim. 

Articulating facets for the second radials occupy one-third the 
width of the plates. Second radials very short, axillary, and bear 
upon each upper sloping side two secondary radials, the last being 
axillary, and bearing upon one side, a free arm, while the other arm 
bifurcates on the second plate, which gives gix arms to each ray. 
There are, therefore, thirty arms in this species. The arms are 
slender and composed of alternating cuneiform plates, having very 
fine pinnules. 

Found by Earl Douglass, on Bridger Mountain, near Bozeman, 
Montana, and now in the collection of S. A. Miller. 
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Family DICHOCRINIDJ^l 

DICHOCRINUS BOZEMANENSIS, n. sp. 

Pldfc III, Fig, 4, azygous view of calyx and arms. 

Species mexiium size. Calyx obconoidal, nearly as high as wide. 
Surface longitudinally lined or sculptured, but this feature is not 
shown in the illustration, because the upx^er surface of the calyx is 
worn and it would have to be supplied; some of the ornamentation 
only, in the lower part of the si>ecimen is preserved. Sutures not 
impressed. Column small and round. 

The two basals form a little cup about twice as wide as high. It 
is contracted above the bottom so as to leave an expanded basal rim. 
The first radials are a little less than twice as long as wide and very 
sloWly increase in width to the superior end, which bears a concave 
facet about one-half the width of the plate for the attachment of the 
second radial or first brachial. Second radial short, rounded. Third 
i*adial about the size of the second, pentagonal, axillary and supports 
upon the upper sloping sides the free arms, The arms bifurcate on 
the third plate, giving four arms to each rAy. There are, therefore, 
twenty arms in this species, provided only, that the ray opposite the 
azygous i^lato, which cannot be seen in our specimen, is like the 
others. The arms are long and composed of a single series of cunei- 
form plates, each one of which bears a long, coarse pinnule. The 
vault cannot be seen in our specimen. 

Found in the Upper Burlington or Lower Keokuk, on Bridger 
Mountains, near Bozeman, Montana, by Earl Douglass, and now in 
his collection. 

TALAROCRINUS PATEI, n. Sp. 

Plate III, Fig. 9, view opposite the azygous side of a large speci- 
men; Fig. JO, azygous side of same; Fig. 11, azygous side 
of a sm((ll specimen, plates of the vault, though 
2)reserred, are not indicated; Fig. 12, 
ojyposite view of same. 

We have ten specimens belonging to this species, the smallest of 
which is not half as large as the smaller one illustrated; the larger 
one illustrated is the largest in the collection. 

General form of the calyx and vault, somewhat obovate. Calyx 
broadly truncated and somewhat in the form of the frustum of a cone. 
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Plates convex. Sutures depressed. Surface very finely granular. 
Column round, medium size. 

Basals pentagonal and form a cup about one-fourth the height of 
the calyx, having a concave depression around the column, which is 
inserted in a hemispherical cavity. First radials large, convex, 
longer than wide, four of them are of about the same size and rest on 
straight faces of the basals; the other one is larger and rests in the 
obtuse angle formed at the union of the two basals. The second 
radials are very small, short, triangular, occupy about one-third the 
width of the first radials, axillary and support on each upper sloping 
side a single small secondary radial. The secondary radials are highly 
convex, axillary and support on each upper sloping side the free 
arms. There are, therefore, twenty arms in this species. The first 
arm plates are small, round and convex. Whether the arms bifur- 
cate after becoming free is unknown. The convexity of the first 
radials leaves the small second radials resting on the inner margin, 
which produces an apparent constriction of the calyx at the top of 
the first radials. 

The first azygous plate is in line with the first radials and is longer 
than either of them. The superior end appears to curve over upon 
the vault. 

The vault is not large, somewhat pyramidal by reason of the inter- 
radial depressions, and covered with nodose and spinous plates. 

This species is so readily distinguished from T. trijugis and T, 
cornigerus, its nearest allies, that no comparison is necessary. 

Found by W. F. Pate, a collector and Principal of the Lebanon 
schools of Kentucky, in whose honor we have proposed the specific 
name, in the Kaskaskia Group, in Breckenridge county, Kentucky, 
and now in the collection of Wm. F. E. Gurley. 
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CLASS STELLERIDA. 

ORDER ASTEROIDEA. 

Family PAL^ASTERID^. 

PALiEASTER WYKOFFI, n. Sp. 

Plate Illy Fig, 27, ventral side. 

Species medium size. Rays petaliform; length about one and a 
half times the diameter of the body; breadth of a ray at the place of 
junction with the body, about two-thirds the diameter of the body; 
obtusely pointed. 

Marginal plates wider than long and numbering about fifteen in 
the length of half an inch from the body. The marginal plates curve 
regularly around the tips of the rays. The adambulacral range curves 
around the ends of the rays within the marginal plates and consists 
of subquadrate plates, wider than long. They are a little shorter 
than the marginal plates, so that there are about eighteen in the 
length of half an inch. There are ten oral plates at the junction of 
the adambulacral rows which present triangular extensions toward 
the center of the ventral cavity. A single, irregular, axillary plate 
rests between the terminal marginal plates and the angle formed at 
the junction of the adambulacral plates. The ambulacral plates have 
their greatest length across the rays, thus providing a wide ambulac- 
ral furrow. Each plate is furnished with a sharp ridge in the middle, 
extending from the middle furrow to the adambulacral plates. 

Our specimen exposes only the ventral side and no spines are pre- 
served. It is a well-marked and beautiful species. 

Found in the upper part of the Hudson River Group, near Madi- 
son, Indiana, by Chas. W. WykoflF, in whose honor we have proposed 
the specific name, and now in the collection of Wm. F. E. Gurley. 



?????? 
Plate II, Fig. 30, summit; Fig. 31, side lueio; Fig. 32, under side. 

This is a spheroidal bulb, composed of nodose, sculptured plates. 
The sculpturing makes them pyramidal, and, on the under side, 
there is a pit at each angle, which may penetrate the bulb. The 
plates are larger on the upper side than they are below. The lower 
side may have attached to some other object at the large circular 
aperture. If it ever attached to a crinoid, as part of the proboscis, we 
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have no idea how it attached or to what genus or species it belonged. 
When a proboscis is prolonged or balloon-shax)ed, the orifice is at or 
near the summit. This has no orifice on top. We have occasionally 
seen crinoidal matter that did not seem to belong to any of the es- 
tablished orders, and qucFve, have we such a specimen here. We are 
free to say, we do not know where it belongs and, therefore, do not 
name it; but illustrate it to call special attention to it, beside we 
have only the specimen illustrated. 

Found by H. A. Blair in the Burlington Group, at Sedalia, Mis- 
souri, and now in the collection of S. A. Miller. 



CLASS BRACHIOPODA. 

Order LYOPOMATA. 

Family CRANIID.^. 

CRANIA CHESTERENSIS, n. sp. 

Plate III, Fig. 24, specimen on the fenestrated portion of a 

bryozoan; Fig. 25, two specimens on bryozoan; 

Fig, 26, specimen on a shell 

Shell rather below medium size or about as large as Crania 
scabiosa, from the Hudson River Group, and very much like it in 
general appearance. 

It is thin, discoid and subcircular in outline. The dorsal valve 
appears as if collapsed, or depressed in the visceral area, so as to 
leave an elevated rim just within the margin. The margin outside 
of the middle of the elevated rim is marked with lamellose lines of 
growth and sometimes one or two lamellose lines of growth may be 
detected within this elevated border, but generally the surface is 
smooth. There are no radiating lines. The apex of the dorsal valve 
consists of a smooth, obtusely pointed, subcentral elevation that 
rises about one-half higher than the elevated border. The ventral 
valve is unknown. 

This species is found attached to the hardened borders and some- 
times to the fenestrated expansions of Lyropora lyra, Hall, of which 
Lyropora ranosculumy Ulrich, is a synonym, Lyropora subquad- 
rans, Hall, and Lyropora quiJicuncialis, Hall, of which Lyropora 
divergens, Ulrich, is a synonym. It is also found attached to the 
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valves of Sperifera and probably to other foreign objects. When it 
is attached to the fenestrated expansions of Lyropora the fenestrules 
are indicated in the dorsal valve. It is ^egarious. 

Found in the Kaskaskia Group at Chester, Illinois, and now in 
the collection of Wm. F. E. Gurley. 

Family PHOLADOPID.E. 

PHOLIDOPS GREENEI, n. sp. 

Plate Illy Fig, 16, dorsal view; Fig, 17, interior of same; Fig, IS, 
profile view; Figs, 19, 20 and 21, the same en- 
larged ttrice natural size. 

This is a small species, collected by G. K. Greene in the washings 
of the debris from the Hamilton Group, near Charlestown, Ind. In 
general form it resembles Pholidops cincinimtiensis from the Hud- 
son River Group, but this resemblance is only in the dorsal valve, 
for P. cinx;innatiensis has a flat ventral valve, and a foramen at the 
beak, that are not possessed by this species. This species possesses 
the characters of the Devonian forms described by Prof. Hall from 
New York, but minute comparisons are unnecessary. It is sufficient 
to say that it is a well-marked and distinct species. 

It is in the collection of S. A. Miller. 



CLASS GASTROPODA. 
Family CALYPTRiEID^E. 

PLATYCERAS INDIANEN'SE U. sp. 

Plate IV, Fig. 7, lateral view of the small specimen; Fig, S, dorsal 

view; Fig. 9, aperture; Fig. 10, side view of a, mature 

shell with part of the side and sinvated 

end broken away. 

Species rather large.^ . The back of the body whorl, from the apex 
to the aperture, is sharply angular and strongly serrated. Toward 
the apex the shell is laterally compressed, but it expands laterally 
toward the aperture. The apex is sharply pointed. The shell makes 
about one volution, in nearly the same plane, when the apex cornea 
in contact with the rapidly spreading body whorl. 
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The aperture is compressed subelliptical, in ontline, in the speci- 
men illustrated, by fig. 9, witli a moderately doepmnus at the angu- 
lar back of the body whorl. And the shell substance is thin, which 
indicates, probably, a young shell, or, it may be, the ai)ical end of a 
mature si)eci men. 

Fig. 10 represents a mature specimen. It is much extended upon 
the back of the body whorl and tlie sliell gradually becomes thicker, 
but the aperture below the beak remains in the same position that 
it is in in the specimen shown in fig. 8. The aperture increases its 
length, and by reason of tlie lateral expansion of the shell with the 
growth, it retains a compressed subellii^tical outline, but acquires a 
deep sharply angular sinus at the back of the shell. • 

The surface is marked by concentric undulating strijie, that bo^ 
come more and more i)ronounced toward the ai^erture. They are 
not shown in the illustrations. 

Ihis species is distinguished by the compressed angular serrated 
back of the shell, and by the comi)ressed, subellii)tical aperture havi 
ing a deep, angular sinus. 

Flatyceras theiis var. siibsjyinosnni, as illustrated in Pal. N. Y., 
Vol. V, part 2, Plate III, fig. 30, has a continuation of the shell, 
showing the older growth, similar to that preserved in our specimens 
of this species, but the growth is not wholly ui)on the back of the 
shell as it api^ears to be in this species. There is a great diflFere^nce 
in the growth of the shell, below the apex, in different species, and 
in fill si^ecies the apertures must change more or less with the 
growth of the shell. 

Found by G. K. Greene near C.'harlestown, Indiana, in the Hamil- 
ton Group, and now in the collection of Wm. F. E. Gurley. 

CLASS CEPHALOPODA. 

Subclass TETRABRANCHIATA. 

Order NAUTILOIDEA. 

Family MELONOCERATID.E. 

REMELECERAS CLAHKENSE n. Sp. 

Plcite IV, Fig, i, lateral view; Fig. 2, dorsal view; Fig, 3, ventral 
vieio of the same fragment. 

Prof. Hyatt founded the genus Remeleceras, dedicated to Remele, 
an author on Cephalopods, in 1894, in the Proceedings of the Ameri- 
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can PhiloBophical Society, Vol. XXXII, p. B25. The genus was 
founded on a fragment of a cast from an unknown locality and 
named R. impressum. If we are correct in referring our species to 
his- genus, it will serve to fix the geological range of his species and 
possibly point toward the locality. Our specimen is from what is 
called by the local collectors, in Indiana, the Knobstone Group, 
which is not very definite, but means the Keokuk Group and the 
Waverly, where the two are not separable, and the fossils are gener- 
ally casts. 

Our species is larger than the type. Volutions numerous. Um- 
bilicus wide and showing almost completely each inner turn, and 
probably perforated. The rapid enlargement of the part preserved 
indicates a complete perforation. Transverse section subelliptical. 
The ends in fig. 2 are altogether too round, a better idea of the 
subelliptical section will be formed by comparing figs. 1 and 2 or 
figs. 2 and 3. It is the way the ends are fractured that gives this 
erroneous outline in fig. 2, drawn under a camera lucida. The 
ventral side is depressed convex, with a subangular ventro-lateral 
ridge on each side. Lateral sides narrowly rounded toward the 
umbilicus. Dorsal side has a slightly concave depression or contact 
furrow, a little less than one-third the lateral diameter of the shell. 
The sutures have broad ventral and lateral lobes with saddles ven- 
tro-laterally and at the commencement of the umbilicus, or they 
might be said to be indicated by a waving line. Each one forms, 
however, a V-shaped angle in the dorsal sinus or contact furrow. 
The septa are distant on the ventral side, about one-half the dorso- 
ventral diameter. At the small end of our specimen they are 
distant a little less than half the dorso-ventral diameter and at the 
larger end a little more than half the dorso-ventral diameter. The 
outer shell is unknown. 

Found by G. K. Greene, in the Knobstone Group, at Sampson 
Springs, in Clarke county, Indiana, and now in the collection of 
Wm. F. E. Gurley. 
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FAMiLTiNAUTILIDifi. 

SOLENOCHILUS HENRYVILLENSE, n. Sp. 

Plate IV, Fig. 4, lateral view; Fig. 5, dorsal view and transversa 

section, the black spot may not be the siphuncle; 

Fig. 6, ventral vieic. 

Species medium size, judging from our incomplete specimen. 
Shell subglobose. Whorls expand laterally much more rapidly than 
they do dorso-ventrally.. Umbilicus small, deep, perforated. Margin 
of the umbilicus abruptly rounded. Our specimen preserves two 
volutions, but a complete shell may have three or more. The volu- 
tions are deeply embracing, showing only a small margin in the 
umbilicus. In the early growth of the shell, a transverse section^ 
disregarding the dorsal sinus is subquadrangular, but later, a trans^ 
verse section becomes subovate. The lateral surfaces are flattened^ 
and converge toward the ventral side. The ventral side is, in early 
life, depressed convex, but later, becomes sharply rounded. Septa 
only moderately concave, and increase their distance apart with the 
growth of the shell; but not so rapidly as the shell expands. The 
sutures have broad ventral and lateral lobes with saddles at the ventro-* 
lateral and dorso-lateral angles. 

A little of the outer shell is preserved on our specimen and it id 
thin, but no surface ornamentation is preserved. The living chamber 
is unknown. What appears to be the siphuncle is on the ventral 
side of the center, and our specimen has two chambers broken so as 
to show smooth septa, at the ventral margin, without any evidence of 
a siphuncle near the ventral margin, where it usually occurs in this 
genus. 

This species is so different from Si. collectum, which it may be said 
to most resemble, that a comparison is unnecessary to distinguish iti 

Found by Q-. K. Greene, in the Knobstone Group, near Henryville, 
Indiana, and now in the collection of Wm. P. E. Gurley. 



52 

TEMNOCHILUS GREEXENSE, 11. Sp. 

Plate F, Fig, 5, lateral view, the body chamber and part of the air 

chambers not preserved. A transverse section beifig 

trapezoidal in ontliney the dotted line 

in the figure in the text should 

be contracted. 




Tig. 1, transverse section, "but the dotted line should be contracted 
to a trapezoidal outline. 

Species very large, sulxliscoidal, and consisting of five or more 
volutions, though our specimen, being imperfect, shows less than 
four. Umbilicus very wide, perforated and discloses about four- 
fifths of the dorso-ventral diameter of eacli inner turn. Transverse 
section subtrapezoidal. Our specimen is injured upon one side, and 
hence a correct transverse section could not be taken from it; it is 
clear, however, that the sides are not equal, that a section is sub- 
trapezoidal, and that the dotted line drawn by the artist, in the 
figure, should be considerably contracted. The lateral diameter is 
hear one third greater than the dorso-ventral. The ventral side is 
highly convex and subangular subcentrally, the lateral sides are more 
highly conveX; subangular, and bear on the angular ridge a few very 
large obtuse, nodes , about ten or twelve nodes on each whorh The 
contact furrow is not disclosed in our. specimen. The sutures are 
direct on the umbilical side, but form broad saddles over the angles 
with shallow intervening lobes. The septa are distant, on the ventral 
side, about one-third the dorso-ventral diameter. 

The siph uncle is small, only slightly expanded within the air cham- 
bers, and situated on the ventral side of the center or between the 
subangular ridges on the lateral sides. Outer shell and living cham^ 
ber unknown. 



This species bears some resemblance to T, coxanurn, but that is a 
small species, depressed convex on the ventral side, which alone is 
sufficient to distinguish it. Indeed there may be some doubt about 
this species being a true Temnochilns, but it seems, at least, to be 
nearer related to that genus than to any other. 

Found in the Kaskaskia Group, on Fish Creek, in Greene county, 
Indiana, and now in the collection of Wm. F. E. Gurley. 



SUBKINGDOM CCELENTERATA. 
. CLASS ANTHOZOA. 
Subclass ZOANTHARIA. 
Family CYATHOPHYLLID.E. 

AMPLEXITS (?) ROCKFORDEKSIS, n. sp. 

Plate III, Fig. 22, side view; Fig, 23, iransverse section. 

Corallum medium size, simple, elongate, somewhat obconoidal, 
more or less twisted or curved. Epithecal crust very strongly. de- 
veloped, entirely covering the septa, and bearing numerous spines 
irregularly scattered over the whole surface. 

A transverse section shows twenty-eight septa that reach about 
one-third of the way to the center. 

Our specimen does not show the calyx, and we have no knowledge 
of the tabula) except the transverse section shows a solid center in 
the corallum. The constrictions, if any exist, are covered by the 
epitheca. 

We are not certain that this species belongs to Amplexus, but it 
is certainly a Cyathophylloid coral, and the solid center indicates an 
Amplexus; but if there are no constrictions it belongs elsewhere* 

The remarkably thick, wrinkled, and spine-bearing epithecal 
crust will serve to distinguish it until more is known of the internal 
structure. 

Found in the Kinkerhook Group, at Rockford, Indiana, and now 
in the collection of Wm. F. E. Gurley. 
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VEGETABLE KINGDOM. 

CLASS FUCOIDES. 

RUSOPHYCUS CHESTERENSE, n. Sp. 

Plate F, Fig, 1, showing three specimens on a slab. 

This plant as it appears upon the slabs consists of elongated 
subcylindrical stems somewhat flattened upon the upper side, and 
having a longitudinal central depression, from which rounded ribs 
are directed diagonally at either side. The diameter of a stem is 
about half an inch, and there are about 10 rounded ribs on either 
side of the depression in the distance of an inch. 

Found in the Kaskaskia Group, at Chester, 111., and now in the 
collection of Wm. F. E. Gurley. 

RUSOPHYCUS MONTANENSE, n. Sp. 

Plate Vy Fig. 2, showing a specimen on a sUib. 

This plant as it appears upon the slabs consists of simple elon- 
gated subcylindrical stems, somewhat flattened upon the upper side, 
and haying a longitudinal central depression from which rounded 
ribs are directed diagonally at either side. The diameter of a stem 
is a little more than half an inch, and there are about 3 rounded 
ribs on either side in the distance of half an inch. Our two speci- 
mens of this species are a little larger than any of our specimens 
of E. chesterense, and the diagonal ribs are less numerous. 
These characters are shown in the illustrations which fully repre- 
sent both species. Of course these differences might be regarded as 
only of varietal value, but as the fossils are from different Groups of 
rocks and therefore widely separated in geological time, we prefer to 
distinguish them as species. 

Found in the Burlington Group, in Bridger Mountains, Montana, 
by Earl Douglass, and now in the collection of S. A. Miller. 
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SPECIAL REMARKS. 

After having examined numerous specimens of Adinocrinus 
(jihsoni we are able to say that it is a true Actinocrinus with no near 
affinity to an Evetmocrinus or any species of Batocrimts. 

In describing Goniasteroidocrinus lyonanns it was suggested that 
the functions performed by the lateral prolongations from the vault 
the "pseudo-ambulacral appendages" of Meek, might not be essen- 
tially distinct from those i)erformed by the proboscis in other genera. 
This view we have not entertained since the study of the genus 
Dolatocrinifs, as may be seen from our remarks under that genus, 
and also under Bafocrirtus, and under the definitions of Oilhertso- 
criniis yreenei and Gonuisfei^oidocrinus faheri. We now regard 
them as ovarian extensions. If the pores, which we have called 
ovarian, are really ovarian pores, there would be little doubt about 
these extensions from the vault belonging to the ovarian system. 
The great difficulty, that surrounds the assertion that they are 
ovarian, is the fact that some species do not have any visible pores. 
The proboscis in Poteriocrinus circumtexhis is full of pores, and we 
have seen them in the proboscis of other species. Where the pores 
are, in the vault, between the arms, as in Baioct'inus, we have not 
seen them penetrating the proboscis. All of which tends to show 
that the pores, at the margin of the calyx, at the bases of the arms 
and penetrating the proboscis performed similar functions, and if 
one is ovarian all are. If all this is a correct interpretation of the 
function of these orifices, it leads to the conclusion that genera, 
having pores at the angles of the plates of the calyx and not else- 
where, were in possession of ovarian pores that discharged through 
the calyx itself. 

Batocrinus nodosarius occurs at Sedalia, Missouri, and also in 
Adams county, Illinois. 
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BRIEF RESl'ME. 



In the ten Bulletins of the Illinois State Museum of Natural His- 
tory, commencing with the third and ending with the i>resent one. 
the authors have defined, from the palaeozoic rocks of Illinois, and 
adjacent states, one new Order, the Conularida, five new families, 
Enchostomidte, Mitrocrinida\ Pleurocystidii?, Porocriniche and Thal- 
amocrinidje, and ten new genera, Aesiocystites, Belemnocystites^ 
Blairella, Emperocrinus, Enchostoma, Indianocrinus, Mitrocrinus, 
Sampsonocrinus, Shumardocrinus and Thalamocrinus. 

We have described and illustrated more than four hundred new 
species of fossils, nearly all of which belong to the Echinodermata. 
Beside, we have redescribed and illustrated several si>ecies of other 
authors which had been imperfectly described or not illustrated. 
While doing this work, covering a period of nearly four years, v;e 
have had the opi^ortunity of examining the principal collections to 
be found in these states, and we have, as we think, discovered many 
things relating to the structure of crinoids that were before unknown, 
The work must, however, speak for itself, as to our definition of the 
anatomical parts, and the supposed biological functions performed 
by them, and the supposed i^lace in the scale of nature to which we 
h^ve referred the animals. 
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ERRATA. ' 

Some of the typographical errors, which may be found in the 
Bulletins, have been corrected with pen and ink, in part of the 
editions, before distribution, others have not been. The following 
corrections should be made: 

Bulletin No. 3, p. 14, 6th line from the top, read radial for "radical." 
Page 17, read Eretmocrinus cassedayanus for "Eretmocrinus 
lyoiianus." Page 18, read A. Cassaday for Sidney S. Lyon, and op- 
posite plate III. read Eretmocrinus cassedayanus for "Eretmocrinus 
lyonanus." Page 47, read Taxocrinidee for "Taxicrinidse." Op- 
posite plate VII, read Campophyllum kansasense f or Campophyllum 
"kansasenis." 

Bulletin No. 5. p. 9, 2d line from top for ''Steleocystites'' read 
Ateleocystites and in the third line read wetherbyi. Pages 8 and 18, 
read ktisiis for '^Kustis" Page 22, read M. wetherbyi. 

Bulletin No. 6, p. 35, 20th line from top, for present read prevent. 
Pago 39, in the last line, for "apertures" read aperture. Page 50, 
9th lino from the top, read truncates for "truncated." Page 52, 12th 
line from the top, for "cinque Foil*, read cinquefoil. Opposite plate 
III, read tugurium for "turguium." 

Bulletin No. 7, p. 13, read sampsoni for "Sampsoni" in two places. 
Page 47, 12th line from the bottom, read, not the light, for "that of 
light," and insert the word "for" between "not" and "the," in the 
10th lino from the bottom, and, on same page, read chouteauensis for 
"Chouteauensis." Page 83, read krinon for "Krimon" Page 89, 
12th line from the bottom, read or, for "as." 

Bulletin No. 8, p. 6, 15th line from the bottom, and in the last 
line, road sinuosus for "smAiosits." Page 8, 17th line from the top, 
read laetiis for *'lactus." Pago 38, 20th line from the top, read there 
for "then." Page 64, read siluricus instead of '^Siluricus,^^ Op- 
posite plates I and II road jessie» for "jessiae." 
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Bulletin No. 9, j). 9, road stelliformis instead of "stelliformuis/' 
Page 15, read nitens for "niteus."' Page 23, in the first line of the 
last paragraph, read furnishes for 'vfurnished.'* Page 26, read 
poUubrum instead of '*pallubrum." Page 86, 7th line from the 
bottom, read slowly for "showing." Opix)8ite plate I, read ixjllubrum 
instead of "pallubrum," and nitens instead of "niteus.'' Opposite 
l)late II, spurius instead of **spurious.'* 

Bulletin No. 10, p. 27, read complanatus instead of "complanutus.'* 
Page 46, 2d line from the bottom, read constricted, instead of "con- 
structed." Page 59, 1st line, in the 3d paragraph, read seven instead 
of "seventeen." Page 64, 7th line from the top, read cocjmdus in- 
stead of "Cognatus." Opposite plate I, read complanatus for "com- 
planutus." 

Bulletin No. 11, p. 6, Lunulicardium grande is from the Chouteau 
limestone, at Sedalia, Mo., instead of the Ham. (Ir. at Providence. 
Page 6, 6th line from the bottom, read valves for "values." Page 8, 
last line but one in the 1st paragraph, read fine for "five." Page 15, 
6th line in 2d paragraph, read lunule for "lunnule." Page 20, 9th 
line from the bottom, read fine for "five." Page 24, 13th line from 
the io\}y insert after the word "inches," on one side an inch. And 
make the rest of the sentence read "and on the other one and two- 
tenths inches." Page 27, last line in the 1st paragraph, read inch 
for "arch." Page ^, 3d line from the bottom read HyolUliidiv for 
^"HyoUthaxhvy Page 30, read specific name dunleithense for 
"dunleithensis." Page 31, read specific name caldwelli for "cald- 
wellensis." Page 33, 2d line from the bottom, read recurving for 
"recurring." Page 41, 4th line from the top, read outer for "other," 
and in the 14th line insert between "authors" and "in" the words, 
referred to. Page 43, 5th line from the bottom, read umbilicus for 
"ambillcus." Page 44, 8th line from the top, read at for "as." Page 
47, 3d and 4th lines in 3d paragraph, read ectorhin and endorhin for 
"ectorhim" and "endorhim." Page 49, 2d line in 3d paragraph, read 
wildly for "widely." Page 50, 1st line, read overlooked for "over- 
look." Opposite plate I, read Edmondia for "Edmundia." Op- 
posite plate 3, read dunleithense for "dunleithensis." Opposite plate 
4, read caldwelli, jerseyense and blairi for "caldwellensis," "jersey- 
ensis," and "blari." 
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We have not undertaken to correct the typographical errors in 
spelling ordinary English words, or in using the singular or plural, 
where the errors are manifest to an intelligent reader, but have 
noticed the errors in spelling technical words, omissions and where 
the correct word might be left in doubt. 
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INDEX 



To Bulletins 3 to 12, Inclusive, of The Illinois State 
Museum of Natural Hjstory. 

Actiiiocrinidfe X. 73 

Actinocrinus ulbersl VII, 46 

arrosus ^ Ill, 15 

auffustatus Ill, 11 

bischoffi X, 8 

botnioaus VI, 22 

erraticas Ill, 14 

foveatua VII, 49 

sribsoni Ill, 10 

jessieaB VIII, 32 

monticulifenis - V, 46 

pettisensis X, 6 

plagosus Ill, 16 

pollubnira IX, 26 

sampsoni X, 5 

senectus XII, 36 

sobriuus X, 10 

spectabilis X, 9 

subpulchellus X, 13 

subscitulus ♦ X, 12 

^siocrinus angulatus Ill, 59 

^siocystites n. gen V, 13 

iEslocystites priscus V. 14 

Agaricocrinus, remarks on tbe fireiuis XII, 9 

Agaricocrinus a^lamsensis IX, 24 

• * arcula VI. 30 

hodffsoni VIII, 23 

* * illinoisensis VIII, 25 

* * iowensis XII. 5 

'* keokukensis XII, 7 

' * profundus VI, 26 

tugrurium VI, 28 

Agrassizocrinus oralis IX, 36 

Afirelacrinus legrandensis V. 15 

• pulaskiensis V, 16 

AUoprosallocrinus celsus V, 47 

Amphoracrinus blairi VIII, 26 

jessieaa X, 21 

* * sampsoni IX, 27 

sedaliensis VII, 64 
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Amplexus rockfordensis XII, 53 

ArchaEK>crinus asperatus V, 19 

knozensis * VI. 34 

* * parvuB V, 21 

* * pectillHris V, 17 

BHrycrlnus elrodi i VIII, 38 

' * expansuK V, 41 

** formosus Ill, 33 

' * neifleotuH IX. 28 

' * sampsoni .' X, 81 

* * waKhinfftonensis VI, 49 

Batocrinus, abnormal HpecimeDs X, 64 

Batocrinus ailamaenHiK VIII, 14 

fequabilis 1 II, 25 

affinis X. 56 

albersi T X, 38 

altiuHculus Ill, 20 

* * approxiiiiatuii X, ^ 

arcula VI, 16 

arffutus VIII, 9 

•• X. 66 

aaper VIII. 13 

* * aKperatu8 VIII, 12 

aHpratilis Ill, 21 

basilicus VIII, 11 

bromiheadi VII. 15 

burketi VI, 19 

* • ca8sedayanu8 Ill, 17 

* * catiualis VI, 15 

casula VI, 8 

cistula VIII, 18 

** co^natus X, 60 

commendabilis VI, 25 

** complanatas X, 27 

** consaniniineus X, 63 

* * copiosus V, 51 

•• curiosus VI, 6 

delicatulu« IX, 12 

doii^lassi XII. 12 

* * enodatus X, 46 

enodiH X, 25 

faberi IX, 18 

folliculua VIII, 15 

formaceus VII, 24 

ijrermanus *. VIII, 5 

Iflaber X, 32 

heteroclitua VII, 31 

' * hodirsoni VIII, 8 

honorabllis.... VI, 10 

iifnotus VII, 28 

imparilih VII. 20 

' * inconsuetus > VII, 25 

incultus .VII. 21 

inopinatus VII, 36 

* * insolens X, 35 

* * Uisperatus VII, 2^ 



63 

l^atocriDUs, insiietiis VII, U 

jeasiew VIII. 20 

labellum VI. 21 

lacinioaus VI. 14 

laetUs III. 24 

latema VI. li 

* * levijratus X, 2d 

levis ;X. 28 

' * lyonanus Ill, 18 

modcstns VII, 30 

^* modulus VIII. 16 

^* nanus VIII. 17 

" nitens IX, 15 

nitidulus VII. 17 

* * nodosariuH X. 22 

^* nodosus IX, 6 

• ' noduloflUR IX. 6 

* * parilis IX, 17 

peculiaris VH. 18 

* ' pcttisenRis IX, 19 

pileus VI. 18 

planuH VII, 87 

politus X, 81 

'* polydaotyhis VII. 5 

procerus VII. 33 

proiligrialiH VII. 39 

proximus VIII. 7 

rt'firalis IX, 14 

rellquus XII. 22 

* • remotus '. X, 48 

* ' repertus X, 70 

• ' repositus X , 46 

* * reservatus XII, 25 

rotuliformis .XII. 26 

rudis X, 52 

rusticelhis XII. 23 

rustious XII, 28 

' * saocellus X, 40 

" saceulus V, 52 

* * HafretowneiiHis X, 54 

* * salcmeDfliM *. IX, 8 

* * sampsoni VII, 7 

scituluM XII, 19 

scyphus Ill, 23 

sedaliensis X, 71 

* * selectus " X. 87 

senex XII, 21 

** serratus VII, 27 

* * shur(5nen8iH XII, 18 

siirnatus 7IX. 10 

solitarius VIII. 22 

** specioMus X, 47 

* * .spinoHUS VI. 5 

* spurius IX, 20 

stelliformis IX, 9 

* • strenuuH IX, 11 



M 

Batocrinus saba^quatus X, 72 

* ' sublBBTis X, 41 

* * snbovatus X, 60 

* * subrotundus X, 48 

* * subscitulus X, 51 

variabilis X, 58 

* ' yenustulus VII, 12 

veterator VII. 8 

* * vetustus VII, 10 

* * vicinus VII, 34 

* * wetherbyi VI, 11 

Belcmnocystites, n. gen V, 8 

• * wetherbyi V, 9 

Bellerophon blairi XI, 21 

*' sedalionsis XI, 21 

Blairella, n. gen XI, 6 

** Hedaliensis XI, 7 

Blairocrinna spinosulus Ill, 28 

Brief Resume XII, 56 

( Jalceocrinus kentuckiciisis V, 29 

Campopliyllum kansnsense Ill, 67 

Carabocrinus ovalis V, 25 

CaryocriiniH bulbiilus V, 11 

* * ellipticus V, 10 

* * hammelli IX, 65 

** kentuckiensis :..VI, 59 

* * millieranu' IX, 63 

Ceraurus milleraims Ill, 80 

Cha)nomya lonsra XI, 8 

0()da.ster blairi VII. 86 

** jessiew X, 89 

(*onularida. n. ord XI, 22 

Coiiuiaridaa XT, 23 

Conularia blairi Ill, 73 

srattinjreri XI. 23 

' * srratiosa HI, 74 

* ' greeutM XI, 27 

** roeperi XI, 26 

' * sedaliensis XI, 28 

** spergeneiiwis HI, 74 

Crania chesterensi-s XII, 47 

Orinoid bases IV, 31 

Cyathoerinua andersoni HI, 30 

blairi :....VU. 67 

VllI, 50 

■ AX, 39 

brittsi VII, 70 

*' rhonteauensis VII, 68 

IX. 38 

faberi X. 85 

'* labyrinthicus IX, 34 

" niacadamsi VII, 69 

'* signatus '• HI. 32 

turaidulus '.HI, 31 

waldroneusis VIII. 49 

Cyclocystoides illinoisensis VI, 61 

Cyclonema pulchellum XI, 19 
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Gylicocrinus (1) indianensis VI, 31 

Gypricardella eximia. XI, 15 

Cyrtoceras dunleithense XI, 30 

' * kansasense VII, 88 

Dichocrinus bozexnanensis XII, 44 

Discina illinoisensis Ill, 70 

* * xnunda III. 71 

Dolatocriuus aftiplus V, 46 

aplatus VIII, 48 

IX. 49 

approxiniatus IV, 25 

argutiis VIII. 41 

* * arrosiis IX, 52 

* * asper IX, 47 

** aspratilis IX, 49 

** aureatiis IV, 24 

basilicux IX, 43 

bellarnirosus VIII, 43 

bellulus VI. 57 

* * bulbaceus IV, 22 

caelatus VIII. 46 

'* charlestownensis VIII, 44 

cistulH IX. 46 

** corporosus VI. 50 

** dispar TX, 40 

" disalniilaris IX. 54 

** exomatus VI. 54 

•* grandis IV. 14 

grreenci IV, 28 

hainiin-lli ^ VT, 52 

* * indiaiHiisis VIII. 40 

lacus IV. 9 

** lag:unr»ulu«i IX. 51 

lme«»l«Tu< IV, 27 

lyoui IX. 44 

** ■ magrnilieiis IV. 5 

* * iimrshi IV. 11 

* * neglect us XII. 37 

** nodosiiM , VII, 56 

' * oriiatus IV, 18 

* * ornatus v»r. usperutus IV. 16 

* * peculiuris IX. 55 

' * preciosus IX, 41 

pul«hellus VI, 65 

'* sacculus ^^^'x ^ 

* * salebrosus VII, 59 

* * spinoKiis IV, 8 

stfllifer IV, 20 

•* vasculura VI, 53 

* * venustus IV, 23 

Dorycrinus alabaraensis X, 15 

faberi X, 19 

•* greenei V, 48 

** sampsoni X, 17 

* * subovif ormis XII, 80 
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Eatouia coulteri Ill, 72 

Edmondia albersi XI . 8 

Elymella missouriensis XI, 15 

Emperocrinus, n. gen VI, 42 

' * indianensis VI, 43 

Encbostoraidae. n. f am XI, 90 

Enchostoma, n. gen XI. 29 

' * lanceolatus XI, 29 

Eretmocrinus cassedayanus III. H 

* * t'oraraendabilis VI, 25 

Errata. XII. 57 

Eucalyptocrinus milligansB X, 88 

wortheni Ill, 53 

Eupachycrinus parvus III. 60 

Euryptt'nis kokonioonsis X, 90 

Forbesocrinus greenci IX, 57 

" jerseyonsis VIII. 5S 

** inaciulamsi — , IX. 5S 

*' multihraohiatus VII 1. 55 

** pyriforniis III. 47 

** washiiiirtoiumsis VIII, 54 

Gilbertsocriruis iiuliaiK'nsis VI, 38 

jfivcnei VI, \& 

Qlyptastor millitrana' X. 87 

Glyptocrinus nifrc«'nMisis V, 28 

GoiiiastfToidorrinus fal»«'n X, 84 

** lyoiiauus III. 65 

Goiiiuiitidfp XI, 33 

Goniatitesblairi '. XI, 35 

•* clkhornijnsis XI, 37 

fultoucnsis XI. 39 

trreoneastleusis XI. 44 

•* illinoiseu'^is XI. 42 

" jf'ssii^a* XI, 46 

' * kan.sascnsis XI, 43 

*' kontm-kiejisis ,.»... XI, 40 

*' lunatns XI, 41 

' • inithrax XI, 33 

•* m«)nt«:uuif'ry(jnsi.s XI. 38 

parrishi XI. 36 

** subcavus XI, 45 

Grariatocrinus spha*»roidalis 111. fi5 

winslowi Ill, 66 

Hadrophyllum t«'nnesscH>nsfc VI I, 87 

Hol^cystites asper VII, 84 

* * gyrinus V, 5 

*' spbaeroidalis VII, 85 

** flplendens V, 7 

Ilolopea grandis XI, 19 

Hydreionocrinus crassidiscus Ill, 43 

** grranuliferus Ill, 44 

•' noduliferus Ill, 41 

** sanctiludovici Ill, 40 

' * aubsinuatas Ill, 40 

Icbthyocrinus clarkensis V 43 

•* spinosulus V, 44 

Illaenus danielsi III. 76 
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iDdianocrinus. n. gen VII, 83 

punctatus VII, 83 

Xnterestin^r letter . ^ IV, 37 

Lecanocrinus greenei VIII, 52 

•• oswegfoensis IV, 33 

Lichas byrnesaDua Ill, 78 

*• hanoverensis Ill, 78 

Lingrula indianensis Ill, 69 

Liopteria speciosa XI, 13 

* * Hubovata XI, 13 

Lunulicardiam grande XI, 5 

retrorsura XI, 6 

Macrodon blairi XI, 11 

facetus XI, IC 

* * pettisensi.s XI, 10 

Macrostylocrinus indianensis VI, 33 

Megristocrinus expansus IV. 35 

* ' hemisphericus VII, 44 

* ' indianensis VIII, 27 

ornatus VII, 42 

Melocrinus sarapsoni VII, 55 

Melonites indianensis Ill, 5 

Michelinia branneri Ill, 68 

Mitrocrinidie, n. farn V, 22 

Mitrocriniis, n. gren V, 22 

Mitrocrinus wetherbyi V, 22 

Murchisonia indianensis XI, 18 

Mytilarca j<;ssiero , XI. U 

Nucleocrinus erreenei Ill, 62 

•* venustus Ill, 63 

Oliffoporus bellulus Ill, 7 

blairi III. 6 

* ' sulcatus Ill, 8 

Onychocrinus parvus Ill, 52 

** pulaskiensis VI, 40 

Orthoceras cald welli XI. 31 

Palojaster wykoffi X 11, 46 

Palft'osolen occidentalis XI, 16 

Pbolidops ffreenei XII, 48 

PhysetocrinuH sampsoni X. 14 

Pisocrinus baocula VII, 79 

milligrani VII, 80 

Pltttyceras indianense XII, 48 

Platycrinus bozemanensis XII, 42 

* * bridtrerensis XII, 43 

* * casula VII, 76 

' * clinatus VII, 74 

* * concinnulus IX, 63 

*' cortina V, 40 

* ' douglassi X, 86 

** formosus VII, 72 

' * " var approximatus IX, 60 

* * srermanus VII, 78 

* * hod?soni VIII, 63 

* * illinoisensis VIII, 62 

* * misdouriensis VII, 73 



68 

Platycrinas modestus VII, 77 

* • pettisenais VII, 73 

* • semif usus VII, 77 

* * sharoDensis XII, 42 

' * subRcituIus IX, 62 

* * sulciferus VII, 75 

* * tuffurium VII, 70 

* ' vascellum VI, 32 

PleurocystidsB n. f am VI, 60 

Pleurocystites mercerensis VI, 60 

ForocrinidaB, n. fam V, 21 

PorocriDus kentuekiensis V, 24 

Posidonomya lasallensis XI, 12 

Poterioceras jerseyense XI, 32 

Poteriocrinus albersi IX, 29 

* * altonensis VII, 62 

* * arrectarius IX, 33 

blairi VII. 61 

** bozemaneuBis X, 82 

broadheadi VII, 63 

* ' circumtextus V, 31 

* * douj^lassi [ X, 83 

* * hammondi V, 35 

labyrinthicus IX, 34 

lautus IX. 30 

* * maccabei V, 34 

** ** var. doorepitus V, 36 

' * neglectus .' IX, 31 

pulaskiensis VIII, 39 

** sampsoai VII, 65 

* * scopaei V, 33 

' * vagrulus VI, 46 

Pterotocrinus wctlu-rbyi ., VI, 44 

Bect'ptaculites dixonensis XI. 47 

Retiocrinus alveolatiis V. 26 

Rhodocrinus blairi IX, 37 

'* bozeiiianensis XII. 40 

** bridt^ent'nsis XTI. 41 

** doufflassi XII. 39 

Rusophycus chestereiise Xll, 54 

' * montaiu'nse XII. 54 

Saccocrinus umbrosus VI, 24 

Sampsonocrinus n. gen VII, 51 

** hemisphericiis VII. 51 

Scaphiocrinus arrosus lU, 39 

** martiwensis III. 38 

' • notatus IX, 34 

Schizodus sedaliensis IX, 17 

Shiimardocrinus n. gvn VII. 40 

* * concinnus VII, 41 

Solenochilus henry villense XII, 51 

Special remarks XII, 55 

Sphenotus sinuatus XI, 9 

Spirorbis blairi VII, 89 

Ste^anocrinus albersi XII. 33 

blairi Xll. 35 

^iffithi XII, 34 
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Stefifanocriuus sharonensis XII, 32 " 

spergrenensis VI 1 1, 29 

Stereocrinus indianeusis XII, 38 

Straparollus inissouriensis XI, 20 

Stribalocystites sphaeroidalis VI, 58 

Strotocrinus blairi VII, 4S 

ornatus VIII, 30 

venustus Ill, 26 

SynbathocrinuB angnlaris V, 42 

illinoisensis VIII , 53 

Talarocrinus trijuffis Til. 45 

patei XII, 44 

TaxocriDUS Crawford svillensis Ill, 49 

** splendens VIII, 61 

wetherbyi VI, 41 

ungrula VIII, 59 

Temnochilus srreenense XII, 52 

ThalamocrinidfB, n. f am V^ll, 81 

Thalaraocrinus. n. gen VII, 81 

*' cylindricus VII, 82 

ovatua VII. 82 

Thysanocrinus milliffanie VIII, 51 

Ulocrinus blairi III. 57 

* * occidentali s , Ill, 5S 

Zeacrinus bellulus HI. 31 

blairi VIT. 66 

' * cylindricus V, JJS 

* ' doverensis VI M, 35 

durabilis VI, 48 

ifrandiculas V, 32 

** kentucklensis VIII, 37 

nitiduH HI, 36 

* * obesus 1 11, 35 

peculiaris VIII, 34 

pulaskiensis VI. 47 

* * salemensis V, 37 

* ? ? ? ? XII. 16 



—10 



PLATE L 



Paoe; 
aoabicocbinus iowen8i8, n. sp 6'- 

Fig. 1. Basal view. 
Fig. 2. Summit. 
Tig. 3. Azygrous view. 

AGARICOCRINtJS KEOKUKENSIS, n. SP 1' 

Fig. 4. Basal view. 

Fig. 5. Summit. 

Pig. 6. Azyffous ^iew. 

Batoorinus sharonensis, n. sp 18 

Fig. 7. Azygous view. 

Fig. 8. Opposite side of same. 

Fiff. 9. Lateral view. 

Batocrinu s sciTun's, n. sp 19 

Fig. 10. Azygous view. 

Fig. 11. Opposite side of same. 

BATOf'RINrS SENEX, n. Hp 21 

Fig. 12. Azygous view. 

Fig. 13. Opposite side of same. 

Fig. 14. Suiiiniit of another specimen. 

Batocrinus RELigrus, n. sp ; 22 

Fig. 15. Ba.'ial view. 
Fig. 16. Azygous view. 
Fig. 17. Summit. 

BATOt.'KiNrs Rr STK'KLLCS. u. sp 23 

Fig, 18. Basal view. 

Fig. 19. Same, magnified two diameters. 

Fig. 20. Azygous vi(«w. 

Fig. 21. Summit. 

BATO('RlNrS RESKRVATUS, n. sp 25 

Fig. 22. Basal view, magnified two diameters. 

Fig. 23. Same, natural size. 

Fig. 24. Azygous view. 

Fig. 25. Summit. 

BATOrRINX'fi ROTL'LIFORMIS, n. Sp 2S 

Fig. 26. Basal veiw, magnified two diameters. 
Fig. 27. Same, natural size. 
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Paob. 
B ATOOBiNUs BOTU LI roBMis, n. sp as 

Fig. 1. AzyfiTous view. 
FijT. 2. Summit. 

BaTOCRINUS (?) RCSTICCS, n. 8P 28 

PiiT. 3. Basal view, maffnifled two diameters. 

Fisr. 4. Same, natural size. 

Fig. 5. Azygous view. 

Fig;. 6. Summit. 

DORYORINLTS SUBOVIFORMIS, D. SP 20 

Fiff. 7. Azygous view. 

Flgr. 8. Opposite side of same. 

Fi^. 9. Summit. 

StEO ANOCRINl'S SHAB0XENSI8, n. SP 32 

Fi^. 10. Azyffous view. 

Fig. 11. Opposite side of same. 

Figr. 12, Surainit. 

Steoanocrincs alberhi, n. sp 33 

Fig. 13. Azy»fous view. 

Fig. 14- Opi»o.»*ite side of same. 

Vig. 15. Summit. 

Fig. 16. Basal vft^%^ 

STBr*AyocRiNrs oriffithi, n. sp 34 

Fig. 17. Azygous view. 

Fig. 18. Opposite side of same. 

p'ig. 19. Basal view! 

Fig. 20. Sum it. 

Ste(;anocrinis blairi. n. sp 35 

Fig. 21. View opposite azygous side. 
Fig. 22. Basal view. 

ACTINOCRINTS .SENKCTl'S, n. SP 36 

Fig. 23. Azygous view. 

Fig. 24. Opposite side of same. 

Fig. 25. Summit. 

Batocrinus douglassi, n. sp 29 

Fig. 26. View opposite azygous side. 

DOLATOCRINUS NEGL.ECTUS. U. SP 37 

Fig. 27. Basal view. 
Fig. 28. Summit. 
Fig. 29. Lateral view; 

i ? : 46 

Fig. 30. Summit ({). 
Fig. 31. Lateral (1). 
Fig. 32. Under side (!). 
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RhODOCRINUB DOUGLA8BI , D. SP M« 

Fig. 1. Azysrous areaontheleft. 

Bhodocrinub boekhanbkbib. XL 8p to- 

Fig, 2. Lateral Tiew. 

Bhodocbinub bridoebbnbib. n. sp. 41 

Fig. 8. Lateral Tlew. 

DlOHOOBIKUB BOZXMANXNBIB, n. Sp U 

Fig, 4. AsyffouBvlew. 

PK4TTCRINU8 BOZEXAMXIIBIB, n. SP 4t' 

Fig. 6. Lateral Tlew. 

Plattcrikus bhabokenbib, n. 8p 4f 

Flsr. 6. Basal view. 

FiflT. 7. Lateral view of basal plates. 

Platycrinub bridoerenbis. n. sp 4S' 

Pi^. 8. Azysrous view. 

Talarocrinus patei, n. sp 44 

FiiT* 9. View opposite azytrous area. 

Fis:. 10. AzyflTOTis view of same. 

Fig. 11. AzyfTous view of a smaller specimen. 

Fis:. 12. Opposite side of same. 

StEREOCRINUS IKDIANEN8IS, h. sp 88 

Fig. 13. Basal view of calyx, showinfir all the plates. 

FifiT- 14. Lateral view. 

Fig. 16. Basal view of another specimen. 

Pholidops grebnki. n. sp 4* 

Fig. 16. Dorsal view. 

Fig. 17. Ventral view. 

Fig. 18. Profile viev-. 

Fig. 19,20.21. Samo iiinemifled two diameterp. 

Amplexus rockfori)en<5e, n. sp S9 

Fig. 22. Lateral view. 
Fig. 23. End view. 

Crania chesterensis, n. sp 47 

Figs. 24, 25. View of specimens attached to bryozoann. 
Fig. 26. View of a specimen attached to a shell . 

Palaeaster WYKorpi, n. sp 4<J 

Fig. 27. View of ventral side: 
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Rbmeloceras clakkenpe. n. sp 49 

Fig. 1. Lateral view. 
¥\g. 2. Dorsal viow. 
Fij;. 3, Ventral view. 

SOLENOCIIILUS HENRYVILLENSE, n. Sp 51 

Fig. 4. Lateral view. 
Fitr, 5. Dorsal view. 
Fi^. 6. Ventral view. 

Platycekas indianense. n. sp 48 

Fis. 7. Lateral view of a small specimen. 

Figr. 8. Dorsal vi<'w rif same. 

Fig. 9. Aperture of same. 

Fig. 10. Lateral view of a larger specimen. 
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rusophycus chesterensi8, d. sp , 54 

Fig. 1. Three specimens on a slab. 

RUSOPHYCUS MONTANENSIS, n. SP. , . . 54 

Fi?. 2. A specimen on a slab. 

TEM NOCHILUS aREENENSE, n. Sp 52 

Fig. 3. Latt^ral view. 



ILL. STATE MUS. OF NAT. HIST. 



BULLETIN NO. 12. 



PLATE V. 




ALDERMAN LffiRARY 

The return of this book Is due on the date 
indicated below 



DUE 



DUE 



Usually books are lent out for two weeks, but 
there are exceptions and the borrower should 
note carefully the date stamped above. Fines 
are charged for over-due books at the rate of 
five cents a day; for rosorved books there are 
special rates and regulations. Books must be 
presented at the desk if renewal is desired. 



*.! 



'^' 



